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The Editor is always giad to receive for examination illustrated 
articles On subjects of timely interest. If the photographs are 
sharp, the articles short, and the facts authentic, the contributions 
will receive special attention Accepted articles will be paid for 
at regular space rates. 


‘THE RAPID TRANSIT EAST RIVER TUNNEL DEFECTS. 

In accordance with a resolution of the Rapid Transit 
Board at its last meeting, when the Mayor suggested 
that there had been a lack of publicity in respect of 
the defects in the East River Rapid Transit tunnel, 
the chief engineer, Mr. George 8S. Rice, has presented 
a report which fully explains the conditions on this 
important piece of work. 

It seems that there was no serious trouble in driving 
the tunnel and maintaining the correct grade, until 
the shield had passed below the water level of the 
East River, when water was encountered in consider- 
able quantities, and the shield began to settle below 
the established grade. The settlement was immediate- 
ly detected by the Rapid Transit engineers, reported to 
the chief, and by him was reported to the Board, and 
from that date to the present, the conditions in the 
tunnel have been regularly made known at successive 
Board meetings. 

The cause of the trouble was the failure of the sub- 
contractor to maintain sufficient air pressure at the 
shield to keep out water, and so preserve the ground 
through which the shield was being driven in a proper 
condition to support the weicht of the shield, amount- 
ing to about 50 tons. Instead of maintaining the 
pressure sufficiently high to keep the shield free of 
water, which might have been done by increasing the 
supply of air, or by the use of special devices intended 
to diminish the loss of air, the contractor preferred 
to keep down the excess of water in the shield by 
pumping. 

In other words, instead of preventing the water from 
flowing into the shield; he preferred to let a certain 
amount of flow take place, and remove the water by 
running a suction hose to the bottom of the forward 
edge of the shield and pumping it out through the 
tunnel. Now, while this method was successful in 
keeping the water down, it had this unfortunate effect, 
that the water, flowing around the under sides ef the 
shield toward the suction hose, washed along with it 
the underlying sand, causing a cavity beneath the 
shield. This produced the condition that the shield 
and a certain amount of the forward end of the tunnel 
were pressed down by the heavy load of sand and 
water above it, while there was no corresponding sand 
to support the overhanging structure from beneath. 
This brought a heavy vertical bending strain upon the 
forward end of the shield and.tunnel lining, causing 
it to settle gradually even when it was not. being. ad- 
vanced. The bending strain also cracked the plates, 
and resulted in those depressions in the line of the 
tunnel which must now be remedied. 

It was realized that it would be possible to rectify 
these errors of grade subsequently while the rest of 
the tunnel was being constructed, and this. reconstruc- 
tion is now being carried out on a length of 1,800 feet 
in the north tube and 700 feet in the south tube. This 
reconstruction involves the lowering of the track or 
the replacing of plates in the bottom or top of the 
tube, according to the conditions. These repairs will 
be completed by the time the river headings are driven 
toa connection, which will probably occur during next 
November, f 

The Brooklyn tunnel is being driven through a 
glacial, drift consisting of sand mixed with bowlders, 
and some gravel. The public may be perfectly satis- 
fied as to the permanent stability of the tunnel. The 
report states that material which the engineers 
have encountered r the river is such that when 
the tunnel is , fit can be absolutely relied 
upon to stay in plate. 

PRESENT CONDITIONS AT PANAMA. 

The chairman of the Isthmian Canal Commission, 
at the close of his last report giving a summary of 
the work that has been done on the canal, states that 
the carrying through of this great work divides itself 
into two parts—first, that of thorough preparation; 
and second, that of actual construction; and he says 
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with great truth that the former is the more important 
and more difficult of the two. Like many of the colos- 
sal tasks involving the movement, sustenance and con- 
trol of large bodies of men in climates to which they 
are unsuited and unaccustomed, this enterprise has suf- 
fered from a reversal of the proper order of procedure 
as stated above. In the desire to “make the dirt fly,” 
actual construction was begun before adequate prepar- 
ation had been made. Men from northern climes Were 
sent into a fever-laden district, where there was 
no provision to adequately house and feed or employ 
them, to say nothing of the lack of those hygienic safe- 
guards which are indispensable, if the white man from 
more temperate zones is to live and work in a tropical 
region. 


The policy inaugurated by the chairman in the late - 


summer of 1905 included the closing down of the work 
of excavation, except so far as it was necessary to put 
the cuts in condition for the installation of the maxi- 
mum number of steam shovels that could be economi- 
and the direction of the energies of 


cally employed, 

the force to that general work of preparation which 
should have antedated any serious attempt at con- 
struction. The work of preparation has included the 


an effective working organization; the 
sanitation of the Isthmus; the provision of suitable 
quarters and food for employees; the construction of 
proper terminal, yard, and railway track facilities, 
and intermediate yards suitably disposed along the 
line of the canal for the handling of the vast quan- 
tities of supplies and material; the installation of a 
system of parallel working tracks laid through the 
cuts; and finally, the working out of all engineering 
problems and formulation of a comprehensive plan for 
carrying forward the work in each department. 

The health conditions on the Isthmus are to-day most 
satisfactory. Although there are 23,000 employes on 
the payrolls, there are fewer patients in hospitals than 
for many months past, 450 beds being vacant. There 
has been no authentic case of yellow fever since last 
November. Mosquitoes are so scarce that many people 
sleep in unscreened houses. Indeed, Dr. Gorgas con- 
siders that he has the health situation so well in hand, 
that no epidemic can arise within the canal zone. 

In regard to food and quarters for employes, we learn 
that the building department has not only provided 
ample quarters for the existing force, but has at the 
present time a sufficient reserve to accommodate 3,000 
additional laborers. An interesting side light is thrown 
upon the character of the native laborers in the canal 
zone by the fact that although mess kitchens have 
been created at the different labor camps where whole- 
some and nourishing meajs may be obtained at the 
cost of ten cents each, the laborers did not avail them- 
selves of the privilege, except in small numbers, This 
was due, not to a desire to save, but to indulge in food 
unsuited to their physical, needs, and to gratify their 
desire for drink and other indulgences. To meet, this 


creation of 


condition the chief engineer was authorized to insert in, 


all future labor contracts a proviso, whereby the em- 


ploye agrees to permit a fixed amount to be deducted; 


from his daily wage, in consideration of which he 
is to receive three wholesome and nourishing meals 
per day. With regard to the food supply of Amer- 
ican employes, we learn that modern refrigerator cars 
are now running on the Panama. Railroad; that there 
is a cold-storage plant in operation at Colon, and that 
refrigerating plants have been installed on two of 
the steamers running between New York and Colon. A 
continuous line of refrigeration, therefore, exists be- 
tween all points in the United States and the various 
districts within the canal zone. The first consignments 
of American meats and vegetables have been success- 
fully distributed along the canal. 

Another preparatory work which is nearing comple- 
tion is the creation along the line of the canal of 
proper yard and track facilities for receiving and 
distributing the vast amounts of supplies needed for 
the canal, and to provide for the disposal of the mil- 
lions of cubic yards of excavated material, as it is 
brought out from the cuts. The large terminal yard at 
Cristobal is nearly completed, as are the machine and 
erecting shops, coaling stations, turntable, etc., while 
the receiving and forwarding yards at Bas Obispo and 
Pedro Miguel, on each side of the Culebra cut, which 
will receive the dirt trains as they come down from 
the levels of Culebra cut, are well under way. 
miles of the double-tracking of the Panama Railroad 
main line have been completed, and the grading for 
more of it is well advanced. 

The great Culebra cut has been put in shape for the 
approaching wet season, with a view to the installa- 
tion of the largest possible number of steam shovels. 
All the barriers left across the cut by the French have 
been removed; tracks have been laid and ballasted on 
each level of the cut, and a well-ballasted, double-track 
line has been built through the. bottom of the canal 
prism. The chief engineer believes that by July or 
August he will have forty steam shovels installed and 
will be removing about 1,000,000 cubic yards per 
month. The actual cost of excavation during March 
was 5344 cents a cubic yard. 
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Finally, and by no means least important, is the 
nouncement by the chairman of the Canal Commissiog ~ 
that law and order continue to be maintained to a 
gree that would be remarkable under any conditions, 
and is especially so when the character of the popula. 
tion of the zone is considered; for its vast army of 
23,000 employes has been gathered from all parts of 
the- world. Under the administration of the Canal 
Zone Governor, the police force is so vigilant and so ’ 
efficient that good order is steadily maintained, serioug © 
crime is almost unknown, and arrests are mainly for : 
petty offenses and violations of the sanitary laws. 

As matters now stand there is an urgent call from 
ihe Isthmus for an early decision as to the type of © 
canal to be built, the preparatory work having reached@ 
the stage at which, if a plan of construction be not 
quickly decided upon, a large part of the engineering 
and constructive force must remain idle. 
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RECENT EXPERIMENTS IN THE PRESERVATION OF 
MEAT. 

In a report by the Italian Minister of Agriculture on 7 
the subject of refrigerating in Italy, Mancini gives. rs 
some interesting results obtained by the Craveri pro 
cess for preserving meat, a process which was much Se 
discussed some months ago, but of which a more def- 
inite idea can now be formed, since a series of experi- 
ments has been conducted under the direction of a ~~ 
number of university professors. ; 

The Craveri method would seem to have solved the 
problem hitherto unsolved—of preserving meat in a 
form fit to be eaten, by means of chemical treatment. 
Excluding for hygienic reasons ordinary antiseptics, 
and recognizing as insufficient for practical purposes 
the usual method of salting, Craveri resorts to injec 
tions into the veins of slaughtered animals, from 
which the blood has been drained, of a solution of 100 
parts of water, 25 of kitchen salt, and 4 of acetic acid; 
in other words, of a solution of a mixture of substances 
such as are found normally in our bodies, and which 
form part of our nourishment. The solution is in- 
jected to the amount of one-tenth of the weight of the 
living animal. Prof. Brusaferro, of Turin, experi- 
mented upon two animals, a sheep and a calf; the two 
carcasses were hung in a subterranean room for 75 
days, at a temperature of 16 deg. C. (about 61 deg. F.). 
After this time they were skinned, dressed, and cut up. 

The heart, brains, liver, and intestines seemed some- 
what macerated, but were normal in appearance. The 

fat beneath the skin was perfectly preserved, the ficsh 
appearing bright red in color, moist, and giving out an 
agreeable, slightly acid odor. In no part was there 
any trace of putrefaction, even incipient. This meat 
boiled produced an excellent broth, resembling in every 
particular that obtained: from. fresh meat. Roasted it 

was tender, and even tasted better than ordinary meat, 

was digestible and: nutritious. As a result of these and 
ather experiments, Prof: Brusaferro declares it as his — 
opinion that,the Craveri method promises great +e 
vantages over. ‘others. The other-professors engaged in 

the. experiments came.to exactly the. same conclusions, — 
Submitted: to a bacteriological examination, the meat — i 
proved to bé, free. from, bacteria; in the long period of — 
preservation given, the beginning of dissolution was — 
noticed in the visceral and muscular tissues, but with 
out the production of any toxic principle whatever. 
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DENATURED ALCOHOL FREED FROM TAXATION. 

On May 24 the Senate passed by a unanimous vote 
the bill which provides for the freeing from taxation 
after January 1, 1907, of denatured alcohol used for 
industrial purposes. The bill had previously been S, 
passed by the House, where it was opposed chiefly by 
the manufacturers of wood alcohol. This substance 
is to be used as an adulterant, however, to make. 
alcohol unfit for drinking. According to the p 
ions of the new law, the adulterating or denaturiai 
of the alcohol is to be done in the various fa 
under the. supervision of an internal revenue officer. 

By removing. the tax from indistrial alcohol 
government has effectually put a stop to the doi 
tion of the oi] trust over the use of liquid fuel. 
light, heat, and power. In Germany and France 
vices for using denatured alcohol for these purp 
have already been perfected and placed in actual» 
and their adoption in this country will no doubt ¢ 
quickly as soon as industria! alcoho) is on the n 
As this fuel can be produced from many 
products that have heretofore gone to waste, and tha 
too, at a considerably lower price than is obtained f 
gasoline and kerosene to-day, there need never be a@ 
fear of lack of fuel, even should the coal measures @ 
become exhausted and the supply of natural oil ©e 

The new fuel, besides being cleaner and less vé 
will, when used in suitably-designed internal-ce 
tion motors, develop about as much power per 
as will the old, while for light and heat it is far s 
perior. Its introduction will create a new market 
the farmers of our country, while they will benefit 
rectly from it also by using it themselves for the} 
duction of light and a power. a 
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THE HEAVENS IN JUNE. 


BY HENRY NORRIS RUSSELL, PH.D. 


Our map shows the sky as it appears in the early 
evening, just after dark. The brightest star in sight 
is Arcturus, which is due south, and very high up. 
About it lie the other stars of Boétes, the Herdsman, 
which can be easily picked out with the aid of the 
map. The star Epsilon (¢) is a fine double, which 


can be well seen with a three-inch telescope. 

Below this is Virgo, with one bright star, Spica, which 
is nominally of the first magnitude, though much 
fainter than Arcturus. The five stars which lie above 
and to the right of Spica also belong to the constella- 
tion. Beiow them are the groups of the Cup and the 
Crow, which are both on the back of the great Sea 
Serpent (Hydra). Due west, and pretty well up, is the 
Lion (Leo). The star a in this constellation is of the 
first magnitude, and bears the name of Regulus. The 
neighboring star y is a fine telescopic double. 

The Great Bear fills the upper part of the north- 
western sky. Below it are Gemini and Auriga, both 
setting. Inside the curve of the dipper handle are the 
Hunting Dogs, with which the Herdsman is supposed 
to be pursuing the Great Bear. They dave only one 
prominent star between them, which is worth a tele- 
scopic glimpse, as it is double. South of them lies 
the constellation: of Bere- 
nice’s Hair, a tangle of 
faint stars. 

Below Virgo, on the left, 
is Libra, the Scales, which 
boasts only two bright 
stars. The southern one 
of the two is a wide dou- 
ble, interesting in a field 
glass. Farther southeast 
is Scorpio, the finest of 
the twelve zodiacal con- 
stellations, though so far 
south that we never see it 
to the best advantage. Its 
principal star, Antares, is 
cne of the reddest in the 
sky, and is a very interest- 
ing telescopic object, both 
on account of its color and 
because it has a faint com- 
panion, of a vivid green 
hue, which intensifies the 
red by contrast. 

8 Scorpii is also a fine 
telescopic double, while » 
can be seen double by the 
naked eye, when the air is 
clear enough to give us a 
good look at it. 

Due south, below Virgo, 
we may see parts of the 
southern constellations of 
the Centaur and the Wolf. 
The former has two very 
bright stars, but they can- 
not be seen at all from 
points north of New Or- 
leans. 

In the southeast is the 
intricate mass of Ophiu- 
chus, the Serpent Bearer, 
and Serpens, the serpent 
which he carries. Higher 
up, and almost due east, is 
the semi-circle of the 
Northern Crown, below 
which is Hercules. This 
is a large constellation 
containing several inter- 
esting telescopic objects. The star a is a fine double, 
the brighter star being red, and its companion blue. 
The principal component is variable in brightness, and 
has a superb banded spectrum, which may be easily 
seen by placing a prism in front of the eyepiece of the 
telescope. 6 Herculis is also double, but the most 
interesting object in the constellation is the great star 
¢luster which lies between the stars # and £, nearer 
the former. This is faintly visible to the naked eye, 
and easily in a field glass, appearing as a hazy spot 
of light, near which lie two small stars. Moderate 
telescopic power splits up the spot into hundreds of 
faint stars, while great telescopes show many thou- 
fands of them. 

Below Hercules in the east is Aquila, the Eagle, just 
rising, and farther north are Cygnus, the Swan, with 
the Lyre above it, marked by the great white star 
Vega. Farther to the left are the circumpolar constel- 
lations—Draco and Ursa Minor above the Pole, and 
Cepheus and Cassiopeia below it. 

THE PLANETS, 
Mercury is morning star until the 8th, when he 


- Passes back of the sum and becomes an evening: star. 


He is visible only during the last ten’ days of the 
, when he may be seen in the evening twilight, 
Sets more than an hour later than the sun. 
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Venus is evening star in Gemini and Cancer, and is 
very conspicuous, remaining in sight till about 9:30 
P.M. Mars is also in Gemini, nearer the sun than 
Venus, and is hardly observable, as he sets at 8 P. M. 

Jupiter is in conjunction with the sun on the 10th, 
and is invisible throughout the month. 

Saturn is morning star in Aquarius, and rises near 
midnight on the 15th, so that he is observable in the 
early morning. 

Uranus alone of all the planets is well placed for 
observation this month. He comes to opposition on 
the 28th, and is then in Sagittarius in R. A. 18h. 28m. 
30s. and declination 23 deg. 36 min. south. He is mov- 
ing slowly southwestward, at the rate of 10s, in R. A. 
and 7 sec. in declination per day. 

Neptune is in Gemini, too near the sun to be ob- 
served. & 

THE MOON, 

Full moon occurs at 4 P. M. on June 6, last quarter 
at 2 P. M. on the 13th, new moon at 6 P. M. on the 
21st, and first quarter at 9 A. M. on the 29th. The moon 
is nearest us on the 6th, and farthést away on the 
18th. She is in conjunction with Uranus on the 8th, 
Saturn on the 13th, Jupiter on the 21st, Mars and Nep- 
tune on the 22d, Mercury on the 23d, and Venus on the 
24th. None of these conjunctions is close. At 3 P. M. 


NIGHT SKY; MAY & JUNE 








In the map, stars of the first magnitnde are eight-pointed; second magnitude, six-pointed; third magnitude, five-pointed; foarth magnitude (a uv 
few), four pointed ; fifth magnitude (very few), three-pointed, counting the points only as shown in the solid outline, without the inter- air so as to eliminate the 
mediate lines signifying star rays. 


on the 22d the sun reaches his greatest northern decli- 
nation, and enters the sign of Cancer, and in the old 
almanac phrase, “summer commences.” 

Princeton, May 17, 1906. 





A NEW COMPOUND. 

.Continuing his researches upon the iodo-mercurates 
of the alkaline earth metals, M. A. Duboin, of Paris, 
after forming compounds with calcium and strontium, 
now succeeds in preparing the iodg-mercurate of bar- 
fum and observing its properties. It has the form of 
a saturated solution; and this solution was previously 
obtained by Rohrbach, who found it to be remarkable 
as one of the densest bodies known, having a density 
of 3.56. _Duboin deternffed the composition of this 
body, which contains barium; 12 parts, mercury 23.40 
parts and iodine 52.16 parts per 100. This corresponds 
to the formula Bal,, 1.33Hgl,, 7.76H,O. It is a mixture 
of two iodides which are soluble in 96 per cent alcohol. 
The saturated solution has a density of 2.76 at 23.6 
degC. When this liquid is saturated with bioxide of 
mereury at 70 deg. C., upon cooling it deposits oxide 
of mercury and also small crystals having the formula 
Bal,, 5Hgl,, 8H,O. These crystals resemble the corre- 
sponding salts of calcium and strontium, but they are 


more easily decomposed and become red after a time, 


~ 
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even in sealed tubes. M. Duboin obtained another defi- 
nite hydrate by keeping a liquid containing barium 
11.67, mercury 22.41, iodine 49.59 at a temperature of 
—9% deg. This liquid has the formula Bal, 1.30Hgl,, 
10.41H,O. The hydrate that he thus obtains appears 
in the form of an agglomeration of large four-sided 
prismatic crystals. The formula for this body is 2Bal,, 
3Hgl,, 16H,O. its density at 0 deg. C. is about 4.0. The 
crystals melt when the temperature rises. Another 
salt is obtained by the evaporation of a solution con- 
taining barium 13.95, mercury 19.16, lodine 50.22, or 
Hgl,, 1.07Bal,, 9.71H,O. When this liquid is evaporat- 
ed under a bell-jar in presence of sulphuric acid, it 
deposits prismatic crystals which are very deliqueacent. 
Their density at 0 deg. C. is about 4.06 and they have 
the formula $Bal,, 5Hgl,, 21H,O. Corresponding to 
this salt we have the fodo-mercurates of magnesium 
and manganese. 
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A UNIQUE VACUUM APPARATUS, 





In a paper lately presented to the Académie des 
Sciences, Messrs. Georges Claude and R. J. Lévy de- 
scribe an apparatus which is designed utilize the 


in the desired vessel and 
in one or more vessels 
containing carbon, The 
pump is then disconnected: | 
and one of the vessels 







the perfection of the vacuum. As an y 
rapidity of absorption of the gases by the 
may mention that the experimenters, rin 
initial pressure of 2 millimeters of mercury, were able 
to arrive in 15 minutes to the extinction point for fine 
Crookes tubes of 80 cubic inches capacity which were 
exhausted at the same time. 


Soeur 


L. Pfaundler’s paper on “ erang for the Lecture- 
room,” which is printed in Akad, Wiss., givés the fol- 
lowing information: 

Small boomerangs of various shapes, and 6 to 10 
centimeters long, are cut from aluminium foil 0.5 
millimeter thick, and hammered ¢onvex oo, one side. 
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THE BRIERLEY FOG-SIGNALING APPARATUS FOR 
RAILROADS. 

BY THE ENGLIGN CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Railroad engineers in Great Britain are following 
with great interest the experiments that are being 
carried out upon the Great Northern Railroad with a 
new signaling apparatus for operation in foggy 
weather. The system now used on this British rail 
road has been in service for the past three years 
though its devices have been preserved a secret until 
their utility and certain action was conclusively 
demonstrated. The invention of Mr. Wynford Brierley 
an experienced railroad engineer, who is consequently 
fully cognizant of the various problems that have to be 
surmounted in devising such an apparatus, the system 


is so designed that a failure would be sufficient to 
arouse the locomotive engineer’s suspicions and cause 
him to come to a stop as soon as possible. 

The Brierley apparatus is extremely simple, both in 


design and operation, and comprises a minimum of 


Fig, 1.—Doubie coiled s 
* Fig. 2.- BY 





rangement with gong actuated by oscillations of 


1, 
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2. 
ng fitted on lever etad showing trigger fitted on 


general ar- 
r after 


section view of box showin 


passing over contact, and reveree coiled spring. 
The Brierley Fog-Signaling Apparatus. 
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are of great strength and ease. In passing over the 
rocker contact, the trigger is forced backward until 
its angle is sufficient to ride over the obstacle. In so 
doing one spring is necessarily uncoiled, but simul- 
taneously the other spring is coiled tighter. Conse- 
quently the moment the trigger has passed over the 
contact the trigger is brought sharply back to the 
normal vertical position, mainly by the action of the 
part of the spring which has been coiled tightly. This 
ingenious arrangement enables the apparatus to work 
equally well when the engine returns over the same 
road, the reverse action of the springs taking place. 
The value of this device is that the trigger is always 
brought back to the dead center, not violently, but 
slightly oscillating. If only a single coil spring were 
used, continual action of the trigger in one direction 
would tend to release the tension of the spring, so that 
the trigger would not always return to the dead cen- 
ter, and in a short time the spring would be so weak- 
ened that the trigger would not touch the contact at 
all. By using a reverse 
coil such as this, positive 





integral moving parts. 
The general character of 
the invention is plainly 
shown in the accompany- 
ing illustrations. Beside 


the track and close to the 
rails is a rocking arm Car- 


rying on either end a 
heavy head. The axis of 
this rocker is connected at 
one end with a lever, to 
which is attached the 
cable operating in com- 


munication with the sema- 
phore with which the ap- 
paratus acts. The move 
ment of the side lever, 
owing to its rigid fixation 
on the rocker, raises the 
one or the other of the 
two weighted ends to a 
horizontal position, accord- 
ing to the setting of the 
semaphore arm. When 
the latter is set to danger 
the weight nearest the 
track is horizontal — its 
normal position. The sig- 
nalman in the cabin, when 
he lowers the semaphore 
arm, at the same time 
actuates the rocking arm 
of the apparatus, since a 
single cable operates both, 
and the weight at the 
opposite end is swung up 
to the horizontal, the 
other weight being natu 
rally lowered out of the 
way. 
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The Large View Pictures the Rocker When the 
Passing .! the Contact Which Ri 


ws the 
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action under all and vary- 
ing circumstances is in- 
sured, and the trigger is 
always brought to. the 
same normal point. At 
the same time the mechan- 
ism constitutes an efficient 
cushion for absorbing the 
tremendous shock of the 
impact that results when 
the trigger strikes the con- 
tact when the train is 
traveling at express speed. 
The majority of such me- 
chanical devices haves 
failed at this point. The 
terrific force with which 
the moving part has been 
brought into contact with 
the stationary section 
breaks the apparatus. 
Three years’ constant use 
upon the Great Northern 
Railroad, however, has 
shown that with the Brier- 
ley apparatus no such ap- 
prehensions need be enter- 
tained. The apparatus is 
placed on the section of 
the track where both north 
and south-bound trains 
pass, and even with trains 
traveling at 80 miles per 
hour no failure of action 
has yet been recorded, nor 
has the apparatus shown 
any signs of breaking un- 
der the enormous strains 








On the engine is a small 
box from which extend 
two vertical triggers one 
behind the other as shown 
in the illustration. As the 
locomotive passes the ap- 
paratus on the track, one 
or other of these triggers 
according to the setting of 
the semaphore strikes the 
rocker, is forced back- 
ward, and at the same 
time rings a gong on the 
engine. This gong has an 
indicator the dial of which 
placed in the cab shows 
whether the road is clear 
or otherwise, and the engi- 
neer is able to act accord- 
ingly. When the trigger 
has passed over the rocker 
it returns instantly to its 
former position. 

The mechanism on the 
engine is carried out upon 
novel and ingenious lines, 
especially that part which 
acts with the trigger and 
serves to return it to the 
vertical position after 
passing the rocker contact. 
Upon the horizontal shaft 
carrying the trigger is 
fixed a new type of colled 
spring. There are two 
coile placed opposite one 
another, Le, one has @ 
left-hand coil and the 
other a right-hand coil, 
These are keyed to the 
axial shaft so as to be 
come an integral part and 








The Indicator and Bell in the Engine Cab Shovy the Position of the Semaphore Arm. 


THE BRIERLEY FOG-SIGNALING APPARATUS FOR RAILROADS, 


imposed upon it. 

In the first type of ap- 
paratus the inventor relied 
upon electrical connections 
between the rocker and 
the trigger to ring the 
gong, but he has since 
simplified the invention, 
and arranged for this oper 
ation to be carried out me 
chanically. Not that the 
electrical system proved 
unreliable, but purely in | 
the interests of the loco ~ 
motive engineers. 
found that in the event of 
the electric bell failing 
through a broken or loo® 
ened connection or ex 
pended batteries the engh 
neer was not possessed of 
sufficient electrical knowl ~ 
edge to locate the fault | 
and remedy the defect.. On ~ 
the other hand, with a me | 
chanical appliance, in the 
event of the gong not ring- 
ing he is able to more | 
readily and easily ascem 
tain the cause and unless 
there is a broken part, © 
set it right on the engine 
The gong in this instane® 
is wound up with a spring” 
in the same manner a8 @8 © 
alarm clock and is hél@ 
thus by a catch. When 
the trigger makes contact, 
this catch is released by | 
cam and the bell set 4 
ing, continuing until te 
driver either stops it, or 1° 
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has run down. Both types have been in use upon the 
railroad in Great Britain with equal success, though 
the mechanical form is considered the most suitable 
ary working. 

The gong can be carried on any part of. the engine 
though the most preferable position is in the cab, 
where it is close beside the engineer, and the signals 
can be easily distinguished. 

Each trigger and its accompanying spring constitute 
so that in the case of a locomotive carrying 
off” actions 


to ordin 


one unit, 
an installation to denote both “on” and “ 





Scientific American 


of the semaphore, two sets are required, but owing to 
the small space occupied by the mechanism they are 
carried in one box or casing. It will be observed that 
owing to the small number of parts and the compara- 
tive immunity from frictional action, the possibility 
of wear is considerably reduced. The triggers are held 
in sufficient tension by the spring to prevent them 
shaking with the oscillation set up by the train, and 
thus possibly giving a false alarm on the gong. 

It will be observed that this apparatus does not 
supersede the present semaphore system, but rather 


+ 
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supplements it, giving greater cértainty and security, 
and enabling locomotive engineers to maintain high 
speeds in foggy or dirty weather with a greater degree 
of safety than is possible with the existing auxiliary 
signaling systems. 
—_———- +0 

THE EXCAVATION FOR THE PENNSYLVANIA RAILROAD 

STATION, NEW YORK. 

In our previous issue we gave tilustrations of the 
noble building which will form the above-ground por- 
tion of the new terminal station of the Pennsylvania 
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The Cut Below Ninth Avenue Through Which the Excavated 


Material is Hauled to the North River. 
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Railroad in this city. Great as are the proportions 
of the superstructure, with its great facades reaching 
for 780 feet in one direction and 430 feet in the other, 
it forms but the lesser portion of the station considered 
as a whole, with its tracks, switching yard, platforms, 
stairways, carriageways, baggage rooms, and other 
etcetera of a great terminal structure such as this. 
Moreover, this latter and larger half of the station, 
when the whole thing has been completed, will be 


entirely hidden from sight in a huge excavation lying 
entirely below the surface of the ground. It is to the 
vast preliminary work of preparation involved in dig- 
ging out the underground portion of the terminal, that 
the present article is devoted. 

If the reader will turn to the front page engraving, 
and bear in mind that it is a reproduction of a photo- 
graph which was taken from the tenth floor of a build- 
ing lying to the northeast of the station site, he will 
get a clear idea of the form and size of the vast hole 
which is being dug in the heart of New York city. 
The excavation, which forms a parallelogram, includes 
two large city blocks. It is bounded on the north by 
Thirty-third Street, on the south by Thirty-first Street, 
on the west (the further end of the excavation as 
shown in the picture), by Ninth Avenue, and on the 
east, immediately in the foreground, by Seventh Ave- 
nue. Since the original dimensions were determined 
upon, however, two additions have been included—one 
on the southerly sid®, and the other on the easterly 
end, The southerly addition consists of a square plot 
for a power house measuring 90 by 160 feet. It will 
be noticed in the engraving, lying a little to the east 
of the long trestle that bisects the excavation at its 
center. The easterly addition, which measures 250 by 
200 feet, will be seen in the immediate foreground. 
It extends from Thirty-second to Thirty-third Street, 
and it was purchased in order to afford accommodation 
for the convergence of the tracks where they leave the 
station to pass by two tunnels under Thirty-second and 
Thirty-third Streets, below Manhattan Isiand and the 
East River, to Long Island City. The total length of 
the excavation, including this last-named addition, is 
2,050 feet, and its width is 500 feet. The total depth 
to which it must be finally excavated is 45 feet at the 
easterly end and 60 feet on the Ninth Avenue end, the 
average depth being about 50 feet. The total amount 
of material to be taken out is 2,000,000 yards, of which 
about one-half is rock. 

As one looks at the long stretch of desolation pre- 
sented by the station site to-day, it would be easy to 
suppose that either fire or a tornado had swept it bare 
of human habitation. Only three or‘four years ago the 
site was covered with over four hundred houses, stores, 
and other buildings, and was filled with some five or 
six thousand souls. The preliminary work of clear- 
ing away the buildings was not by any means the 
amaliest task connected with the preparatory work 
for the new terminal station. The site once cleared, 
the work of excavation was of a very straightforward 
character and consisted of drilling, blasting, and steam 
shovel work. It was on July 1, 1904, that the cleared 
ground was ready for the New York Contracting Com- 
pany, who had the job of excavation in hand, to com- 
mence operations. 

Among the first portions of the work to be attacked 
was that of building the massive concrete retaining 
wall which runs entirely around the excavation. This 
is a big task in itself; for the wall is everywhere car- 
ried down to rock and for much of the distance extends 
to the full depth of the excavation which, as will be 
seen, averages 50 feet. The top of the wall is every- 
where 6 feet in width, and it is built on a batter which 
bfings the width in the deepest portions of the wall 
to an extreme base of 30 feet. 

One of the problems which had to be met was that 
of. maintaining the important thoroughfares which 
cross the station site. The principal of these is Bighth 
Avenue, and it was necessary, as the excavation pro- 
ceeded, to build a massive trestle work with which to 
support not only the full width of the roadway, but 
the heavy sub-structure of the underground trolley 
electric road. Similar provision had to be made for 
Seventh Avenue, on that part of it which crosses the 
northeasterly addition to the excavation already re- 
ferred to. 

The problem of removing the 2,000,000 yards of exca- 
vation was a serious one in itself, and it will interest 
our readers to know that not a single cartload has 
been taken through the streets of New York city, the 
whole of it having been hauled by locomotives to the 
North River and dumped into scows to be disposed of 
on the Jersey shore. For handling the material a new 
wharf was built at the foot of Thirty-second Street 
and the North River. Along the wharf was constructed 
an elevated railroad which was extended through 
Thirty-second Street to about the middle of the block 
between Ninth and Tenth Avenues. At this point the 
tracks were carried down to, and under, Ninth Avenue, 
and into the station excavation. The whole of the work 
iscovered with working tracks, which are shifted 
from time to time as the excavation proceeds, and all 
of these tracks converge to the deep cut below Ninth 
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Avenue, of which we present an illustration. The ma- 
terial is loaded upon the cars either directly by steam 
shovels or derricks, and the loaded trains are hauled 
out to the North River dock, where the material is 
dumped into the chutés and discharged into the wait- 
ing scows. It is then towed down to Greenville on 
the Jersey shore of New York bay and used for filling 
in the huge freight yard, which the company is con- 
structing at that point. 

The force employed on the work has varied accord- 
ing to the conditions, nature of material, etc. The 
maximum force employed was about two thousand men, 
of which two-thirds were employed in day work, and 
the other third at night, and as much as 125,000 cubic 
yards a month has been taken out. At present the 
work is almost entirely rock excavation, and for this 
a total of about 700 men, including drillers, blasters, 
trackmen, etc., is engaged. Between sixty and sev- 
enty per cent of the work has been completed. As 
soon as the excavation has been carried down ‘to grade, 
the steel columns will be erected and the steel and 
concrete floors put in place. When this work has been 
brought up to street level, the walls of the great sta- 
tion proper will begin to go up. It is the object of 
the company to so time the progress of the various 
sections of the work that no portion will have to wait 
upon any other, and the whole of this stupendous 
scheme of tunnels, terminal yards and passenger sta- 
tion may be brought to completion with the least loss 
of time and money through the enforced idleness of 
plants or delay of working forces. 





Automobile Notes, 

At the automobile carnival held last week at the 
Empire City track, some tests of technical interest 
to automobilists were held. Among the @rst day's 
events for touring cars were a flexibility test to show 
the range of speed on the high gear, and a braking 
test. In the former of these tests a circuit of the 
mile track was made at high speed, and then one- 
quarter mile was covered at the slowest possible pace 
that could be maintained on the high gear. The re- 
sults were as follows: 50-horse-power Welch, mile in 
1:212-5 (44.22 m. p. h.); % mile in 2:34 (5.84 m. p. 
h.); speed variation, 39.38 m. p. h. 30-horse-power 
Marmon (4-cylinder air-cooled), mile in 1:37 4-5 (36.80 
m. p. h.); % mile in 2.171-5 (6.54 m. p. h.); speed 
variation, 30.26 m. p. h. 24-horse-power Clement. Bay- 
ard, mile in 1:40 (36 m. p. h.); 4% mile in 2:32 (5.92 
m. p. h.); speed variation, 30.08 m. p. h. 24-horse- 
power Aerocar (4-cylinder air-cooled) mile in 2:07 2-5 
(28.25 m. p. h.); % mile in 3:274-5 (4.66 m., p. h.); 
speed variation, 23.59 m. p. h. 20-horse-power Northern 
(2-cylinder opposed) mile in 2:13 3-5 (26.87 m. p. h.); 
% mile in 2:422-5 (5.84 m. p. h.); speed variation, 
21.33 m. p. h. A 24-horse-power Autocar made a mile 
in 1:402-5 (35.85 m. p. h.), but the driver was dis- 
qualified for slipping his clutch when making the low- 
speed test. In making the brake tests the cars were 
obliged to travel at the rate of 40 m. p. h. for % of a 
mile before the brakes were applied. An Oldsmobile 
touring car stopped in 168 feet, and two other touring 
cars in 175 and 177 feet respectively. A Welch tour- 
ing car ran an exhibition mile in 1:14, and a 12-horse- 
power Franklin touring car carrying four passengers 
beat a 24-horse-power Frayer-Miller touring car, win- 
ning a mile race in 1:45. Both these cars were air- 
cooled, and both have an enviable record for efficiency 
and economy. 

Two hill-climbing tests of intovent were held recent- 
ly, one at Wilkes-Barre, Pa., on a hill christened 
“Giant’s Despair,” and another, at Worcester, Mass., 
on what is known as “Dead Horse” Hill. The former 
hill is about 1% miles in length and is full of “thank 
you ma’am’s” and curves. The average grade is around 
15 per cent and at places it reaches 27 per cent. The 
best time was 2 minutes 111-5 seconds. This was 
made by a 45-horse-power English Daimler touring 
car. A 50-horse-power 6-cylinder Stevens-Duryea tour- 
ing car scored second in 2:27; and a 24-horse-power 
Pope-Toledo third in 2:564-5. A 22-horse-power 
double-opposed cylinder Buick car made the climb in 
3:004-5; a 45-horse-power Pope-Toledo in 3:12, and a 
35-horse-power Rambler in 3:181-5. The “Dead Horse” 
Hill course is one mile in length and straight. S. B. 
Stevens, on his 80-horse-power Darracq that ran in the 
last Vanderbilt cup race, covered this distance in 1 
minute and 2 seconds, thus reducing by 7 seconds the 
record he made last year in his 90-horse-power Merce- 
des. A special 100-horse-power Stanley steamer, which 
is said to have made the climb in 50 seconds, was 
damaged and did not run. A 6-cylinder Stevens-Dur- 
yea was second in 1 minute 93-5 seconds, a 20-horse- 
power Stanley steamer third in 1:26, a 24-horse-power 
Pope-Hartford car fourth in 1:50, a 22-horse-power 
Buick fifth in 1:52, and a 16-horse-power Reo sixth in 
1:58 1-5. 





~~ 


The Austrians use a stone blotting-pad that never 
wears out. A little scraping with a knife cleans it 
effectually.—Philadeiphia Bulletin. 
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Liquid Air and Powder Chamber Tomperetaiiil 
To the Editor of the Scientiric AMERICAN: ee 
In your issue of May 5 your editorial calls ss 
tion to the report of the National Coast Defense ] 














greater velocity is to be obtained by large-caliber gung_ 

I have not noticed a report of liquid air being useg 
for the purpose of keeping down the temperature of 
the gases; and while I have not had the opportunity 
of making tests in this line, I would like to see some 
experiments made to see if liquid air can be succesg 
fully made use of to this end, by placing a smajl 
quantity, say 25 or 30 cubic inches, at the back of the 
shell, or use a double shell, so there will be a wall 
liquid air all around the explosive, the intense heat 
of which will instantly expand the liquid air eight 
hundred times, thereby reducing the temperature suff 
ciently to preserve the gun from erosion. L. Cc. M 

Houston, Texas, May 17, 1906. 

ee 
Earthquakes and Stee! Construction, 
To the Editor of the Scientiric AMERICAN: 

In your copy of April 28 I read the article about 
“Earthquake-Proof Construction” in which you recom 
mend concrete steel for the reconstruction of San 
Francisco. Why not use steel and iron only, the same 
as on steamboats and other strong sea-going vessels? ay 
After a good, strong steel framework put in iron or 
steel panels between and also iron or steel floors and 
partitions; let such walls or panels and partitions be 
very light, perhaps not much thicker than sheet iron, 
which also could be made very ornamental and artis — 



































floors, naturally, should be made stronger. Such a 
building should be strong and elastic enough to with — 
stand any earthquake; besides, it would be fireproof, 
and on account of the mild climate in California it_ 
would be comfortable to live in. Another thing which | 
you advocate is a water tank on top of each building, — 
at least in the business part of the city. Now, why 
not build large water tanks right under the streets in 
front of every large building?—because, if put on top 
of a building, they are apt to tumble down in case 
of an earthquake. If such tanks were put ip the cen 
ter of the streets with a manhole on the top, the fire 
men could very easily let down a hose and suck the 
water up with their fire engine; besides, such tanks 
would be most available at all times. 

If my idea is wrong, kindly let me know where and 
why, because I would very much like to have your 
opinion about this. Please give me an answer through 
the SclENTIFIC AMERICAN. A. MayYn. 

Amsterdam, N. Y., April 28, 1906. 

{It would be practicable to erect all-steel buildings; 
but concrete-steel would be cheaper and equally earth- 
quake and fireproof. Water tanks under the streets 
would be too costly to be practicable.—Eb.) 

The Metric System, 
To the Editor of the ScientTiric AMERICAN: 

The ScientiFic AMERICAN has committed itself as in : 
favor of the introduction of the metric system of 
weights and measures, and this supposedly means the 
metric system exactly as it is use@ in France and 
other countries and without any modifications what 
ever. Scientists, as a rule, take this position with — 
the exception of those whose work is in connection 
with the manufacturing end of a business; manufat 
turers, whom the change would affect most, are almost 
all against it; the most eloquent argument in this re 
spect is the array of names and opinions recentiy cok 
lected by Mr. Halsey. 

The metric system is consistent and excellent 
many respects, and, had it been introduced into E 
lish-speaking countries at the time when it was int 
duced in France, it would have stayed and po 
have flourished. At the present time, however, a I 
such as that proposed by Mr. Littauer could not be @ 
forced; manufacturers who will not or cannot face 
expense, and buyers who are satisfied with the p 
measures, would stand united, and government 
ference would be impossible. There is no demand 10 
metric measures from the buyers of mechanical OF 
mechanically made goods, If the government ir 
on purchasing metrically, the number of bidders 
decline, prices go up, and deliveries be slow. 

The division into halves and quarters is the m@ 
natural, and I will ask you to take a look with m™ 
at certain details of the domestic life of the couat 
which has had the metric system in use for the Ie 
period of time. 3 

Come with me to a French market. The first sta 
the dairyman’s. “How much is this butter?” you # 
“Thirty-eight sous a pound,” is the answer; not 
francs sixty a kilo.” If-you ask the vender to€ 
you 125 grammes, he will take you for a forelg 
and will bill it as “un quart.” Eggs will be @ 
sous a dozen; nothing is sold by tens. Potatoe® 
buy by the bushel (boisseau), which is not met 
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a barrique of wine holds 227 liters. You buy cloth 
by the meter, half-meter, and quarter-meter, and the 
salesman would lift his eyebrows if you asked for 60 
or 70 centimeters of ribbon. 

The centime is to the American cent as the milli- 
meter is to the inch. It is too small, and everything 


therefore goes by five centimes, commonly known as a 
sou. The centime does not harmonize with the coins 


in use. 
The millimeter for engineering pyrposes is very in- 
convenient. I speak from experience. The natural 


divisions of the inch into halves, quarters, and eighths 
do not give us over three decimals; and if into six- 
teenths—which is a better working size than the milli- 
meter and not very much longer—four decimals, the 
last being in all cases a 5. With the French system an 
18-inch lathe becomes a 225-millimeter H.D.P. lathe; 
and to form a mental image of the swing a man is 
compelled to think of a height of 2% decimeters from 
the ways to the center. For very fine measurements 
the one-thousandth of an inch is in every way as satis- 
factory as the one-hundredth of a millimeter—I have 
found it more so—and all natural divisions down to 
thirty-seconds can be read in thousandths and halves 
or quarters of thousandths. We are, therefore, getting 
the benefits of both the natural and decimal divisions, 
and there seems to be no reason whatever for adopting 
a different standard unit which is as arbitrary as ours, 
when we, Anglo-Saxons, hold the controlling interest in 
the markets of the world. 

When it comes to the laboratory, matters are very 
different, and I will agree that the interrelations of 
the gramme, the cubic centimeter, and the centiliter are 
of the greatest utility. For analysis, the milligramme 
and the centiliter are vastly superior to the English 
measures; but the quantitative work done in the labor- 
atory in no way influences the weights and measures of 
the works to which these la Biories are attached 

Let us have the metric yet, all means for labor- 
atory work, but not for the vastly greater amount of 
work which does not require delicate instruments and 
intricate calculations, We cannot use a microscope on 
the stars or a telescope on bacteria, nor can we use a 
reading glass for either. A system which will suit both 
science and industry has not yet been devised. 

If you will expend your spare energy on introducing 
the centigrade thermometer, killing off antiquated wire 
gages and the like, you will be working with a better 
chance of success than by backing a change which is 
not warranted by necessity, and not demanded by the 
majority of those who would be affected by the change. 
It is even opposed by the manufacturers of gages, whom 
you might expect to find in the forefront of its cham- 
pions. ALFRED Sane. 

Pittsburg, Pa., April 14, 1906. 
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Wood and Concrete Construction, 
To the Editor of the SciENTIFIC AMERICAN: 

When your expert on concrete construction next dis- 
cusses his specialty, please let him take up the practi- 
cability of using concrete or armored concrete in 
wooden framework. In brief, could it be used in walls 
between laths and weather boarding? If so used, 
would it do away with the necessity of rough-board- 
ing? Could it do away with the laths, too? Would 
the steel bands, screwed or nailed to and between the 
joists, hold the joists and concrete sufficiently tight to 
prevent the joists from falling away as they dried out? 
If practical in walls, would it also do for use in floors, 
and if so, would it be of enough advantage from a 
fireproof and noise-deadening standpoint to warrant 
its use? 

All these questions are asked by a decidedly ama- 
teurish delver into the mysteries of how to build the 
best home at the least expense consistent with good 
work. Morton WATKINS. 

No. 223 West 106th Street, New York city. 


{It would hardly seem desirable to combine concrete © 


construction with wooden framework, notwithstanding 
that there are apparently no technical difficulties to 
prevent this. The impracticability of the construction 
would lie in the fact that while the concrete would, of 
course, be fireproof and moisture-proof, the woodwork 
could not be considered to answer these requirements, 
and, therefore, the resulting structure would corre- 
Spondingly be only semi-fireproof or semi-impervious 
to moisture. The woodwork would probably pull away 
from the concrete as the latter dried out, for not only 
would the concrete contract, but the wood itself would 
shrink when the moisture which it had absorbed from 
the water in the cement had evaporated. This shrink- 
age both of the wood and of the concrete would prob- 
ably not be sufficient to cause much damage, and the 
Steel bonds imbedded in the concrete secured to the 
Wood would doubtless hold the structure rigid. If 
Such a construction were used, the builder would 
Probably be able to dispense with rough-boarding, and 
the resulting partitions and floors would undoubtedly 
be more nearly soundprodf than an ordinary frame 
Construction. It would be far better to build directly 
of concrete, and probably the expense would be no 
Seater in that case—Ep.] 
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APPARATUS FOR VIEWING DIFFRACTION cotoR 
PHOTOGRAPHS, 

Some seven years ago Prof. R. N. Woods, now of 
Johns Hopkins University, Baltimore, described his 
new diffraction process of color photography, which 
was a novelty on account of its simplicity. The pro- 
cess is fully described in the Screntiric AMERICAN 
SUPPLEMENT No. 1227. Until recently no satisfactory 
instrument was invented for viewing the diffraction 
color photographs. The improvements in this line 











¥: 
INTERIOR OF THE DIFFRACTION CHROMOSCOPE. 


have been made by Mr. Herbert Ives, B.Sc., and Mr. 
Fred. E. Ives, the inventor of the kromoscop, which 
greatly simplify the necessary apparatus and consid- 
erably reduce its cost. It is called a multiple-slit 
diffraction chromoscope. 

The diffraction color photograph is preferably made 
on a small plate of glass about the size of a lantern 
slide for convenience of handling and viewing, al- 
though there is no reason why it may not be made 
larger. The diffraction photograph is a mosaic com- 




















VIEWING END OF THE DIFFRACTION CHROMOSCOPE, 


posite image in regularly spaced microscopic indented 
lines of three photographic color records, representing 
the primary colors, red, green, and blue. The red 
element of the composite color. record is made up of 
2,406 lines to the inch, the green of 3,000 lines, and the 
blue of 3,606 lines. The method of manufacture is to 
print on a bichromatized film respectively one after 
the other and over each from negatives originally 
taken in the camera, through screens of red, green, 
and blue with gratings of lines as above mentioned; 
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then developing the composite print in the usual way 
by hot water. From this plate duplicate impressions 
can be made by a special method. This duplicate, ex- 
actly a counterpart of the original, is bound between 
two plates of glass, and becomes the medium for pro- 
ducing the colors when viewed in the instrument. If 
the glass plate is held up to the light behind a sheet 
of white paper, it appears to be perfectly clear. When 
put in the instrument the light is dispersed evenly as 


it passes through the plate, and the colors are repro 
duced exactly as in nature. 

The diffraction chromoscope is essentially a dark 
box with a slit at each end and lenses in the middle 
to pick up light from one slit and concentrate it upon 
the eye at the other slit. If both slits are placed in 
the axis of the box, and the photograph inserted, it 
shows no color whatever; but if either slit is dis- 
placed in a direction parallel to itself, the direct light 
is no longer brought to the oye, but at the correct po- 
sition light bent and dispersed by the microscopic 
diffraction lines takes its place, and owing to their dis- 
position and distribution the colors seen correspond 
exactly to the colors of the object photographed. Mr. 
Ives’s diffraction chromoscope has four primary slits 
instead of one, utilizing first and second order spectra 
on both sides of the axis, and thereby securing suffi- 
cient illumination to permit of use in diffused day- 
light, which would otherwise be impossible. 

In the diagram A represents the four alits, with a 
central plate, B. Directly under B is a mirror which 
reflects the light upward through the plano-convex 
lenses, ©, about three inches in diameter, 
through the photograph, D, and openings, F, 


the eye lenses, G, cemented to the inner side of the 


glass slits, H. 

The hook shown just above the plate B is to hold an 
incandescent light for artificial illumination. 

The upper ifustration shows clearly the viewing 
slits, the hinged brace for supporting the box, and on 
the side is a pivoted plate which can be swung around 
by removing the screw eyes, for the purpose of taking 
out the lenses for cleaning. 

The lower illustration shows the slot opening on the 
side of the box for inserting the pieture, the latch 
for locking the supporting brace, the plate and slits 
at the bottom, and the hook for locking the hinged 
mirror. By releasing the hook the mirror can be 
folded back on the box to ba cleaned. 

By using four primary slits in the bottom, a greatér 
quantity of light is admitted, giving correspondingly 
a more brilliant illumination of the image than would 
be the case if but one slit was used. 

Altogether, it is about the simplest natural color re- 

- producing apparatus yet devised, not Iiable te get out 
of order. It is calculated to excite wonder and aston- 
ishment to those unfamiliar with the optical principles 
involved, for from an apparently invisible ‘picture 
without color is reproduced one perfect in color. Mr. 

Ives has devised special cameras for producing the 

original negatives. 
cuss sesitalapsltelideellitaiicanemiicniaibtadins 
The Current Supplement, 

The current Surrtement, No, 1587, has for its first- 
page article two views of the Brunnen-Morschach Alp- 
ine railway. “Some Practical Experiences with Steam 
Turbines” is by C. BE. Stanton, and will be welcomed 
by all engineers. “Reservoir, Fountain, and Stylo-- 
graphic Pens” is a continuation of a valuable series. 
“Cement Materials and Industry of the United States” 
is by Edwin C. Eckel, “Slectricity in the Home” is a 
finely illustrated article showing novel electrical cot- 
trivances. “Surveying on the Farm” is a valuable 
article. The Science, Electrical, and Bngineering 
Notes will be found in their accustomed places. 


Lower Foreign Postal Sates. 
The Congress of the International Postal Union, 
which has been in session at Rome, practically ¢om- 
pleted its labors on May 22. The Congress has in- 





augurated several changes which directly affect the — 


public, and the most important of these is the reduc- 
tion of the rates of foreign postage for heavy letters. 
Not only has the unit of weight been raised from 15 
to 20 grammes, but the postage has been decreased as- 
well from 5 cents to 3 cents for each unit of weight in 
addition to that constituting the first charge. — ; 

As the Anglo-Saxon countries Go not use the decimal 
system, these changes will be even more favorable to 
them than to those which use the system, for the 
British delegates succeeded in obtaining the ounce ‘as 
the unit equivalent to 20 grammes, while ag @ matter 
of fact an ounce is in excess of 28 grammes, Unfor- 
tunately, the British and Japanese proposals for a re- 
duction of the initial rate to 4 cents failed. Universal 
penny postage advocated by New Zeaiand was not con- 
sidered practicable. Other important changes’ were 
instituted relative to the internationalization of the 
right to use the left-hand portion of the address side 
of picture post cards for writing other than the ad- 
dress, and the use of post cards having an attached 
reply coupon. 

The manufacture of cement in the United States con- 
tinues to make remarkable progress. Whereas in 1890 
there were sixteen factories, producing annually 335,000 
barrels of Portland cement, there were, in/1905, eighty- 
two plants, with an estimated annual output of 31,000,- 
000 barrels. The manufacture has increased about a 
hundredfold in sixteen years, for in 1889 the total pro- 
duction was 300,000 barrels. Since the great extension 
of the use of this material, the amount of natural 
cement produced in America bas tapidly declined. 
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WATER STERILIZATION. 
BY POR, ALFRED GRADENWITZ. 

Whereas chemical analysis alone was formerly relied 
upon to determine the degree of purity of water, a still 
important has been found of late 
bacterioscopic examination In fact it has 
been shown that contain all kinds of bac- 
teria through which infectious diseases are produced 


more investigation 
years in 


water may 

















pige 6.—Stationary Sterilizer Having a Capacity 
of 66 Gallons per Hour. 


and spread. Recent experiments have proven beyond 
doubt that bacteria liable to injure the health of man 
are rapidly killed at a temperature of 221 to 230 
deg. F., and, provided each drop of the water be sub- 
mitted to such a temperature, even if 
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similar boiler water be drawn from the warmest place, 
there will always be the risk of obtaining water that 
has just come to the surface under the action of 
the currents referred to, before having undergone the 
amount of heating required to kill the bacteria. 

In the Rietschel & Henneberg boiler, however, no 
drop of water leaves the boiler before having reached 
the proper temperature and without having been main- 
tained at the same during a certain period. This re- 
sult is obtained by arranging within the water com- 
partment a coil which causes the steam pressure above 
the water surface to act upon the water discharged 
part of the boiler. The latter re- 
quires some time to traverse the coil, and thus the 
boiling water that surrounds the latter will prevent 
any loss of heat, while in some cases it will even sup- 
ply to the water further heat. As the coil carries a 
thermometer immersed in the discharged water, a 
means is provided readily to control the operation. 

A special feature is a valve by means of which 
steam may be conveyed from the sterilizing boiler 
through all the conduits and apparatus, that is to say, 
throughout the path of sterilization, and which allows 
the whole cf the conduits to become sterilized before 
In the case of the intermittent 
operation of the plant a special arrangement is pro- 
vided in the shape of a double-seated diaphragm valve 
to replace the serpentine above described. 

The second part of a sterilizing plant is the cooler. 
This permits of a calorific exchange between the highly 
heated sterilized water issuing from the boiler and the 
feed water used for cooling the latter, thus raising the 
feed water to a temperature as high as possible. By 
means of the return current principle, the sterilized 
water can be cooled to a temperature which lies only 
5 to 9 deg. F. above the initial temperature of the feed 
water, while the feed water supplied to the boiler is 
preheated at the same time to the boiling point. This 
recovery of heat is unquestionably an advantageous 
feature, and the amount of heat to be produced in the 
boiler corresponds to the difference only between the 
admission and discharge temperatures of the boiler, 
i. e., to but a few degrees. The third part of the plant is 


from the warmest 


the plant is started. 
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the filter, where the sterilized and cooled water whieh 
still contains impurities of an earthy and vegetable 
nature, as well as iron precipitates and the like, 
purified. The water which has acquired a disagreeable 




































Fig. 4—Steam-Operated Water-Sterilizer Producing 
26.4 Gallons of Sterilized Water per Hour. 


aftertaste due to the boiling process is finally satu- 
rated with air in the filter and is passed over sub- 
stances which destroy the vapid boiling taste and re 
store to it the character of real potable water. After 

entering the filter from a kind of rose, 





for but a short interval of time, the 
water in question may be safely said to 
will not, however, be fit 


for use as drinking water, before being 


be sterile It 


cooled down to a temperature suitable 
for its consumption, while the well 
known vapid should be 
eliminated by mixing the water with 
air free from bacteria in order to re- 
store to it the character of fresh water 
Filtration will, likewise 
necessary in many cases. 

A suitable type of sterilizing appar 
atus where these various operations are 
carried out effectively has been patented 
by Messrs. Rietschel & Henneberg, of 
Berlin, and is described herewith and 
illustrated in the accompanying engrav 
ings. 

Each of these outfits consists essen- 
tially of a where the water is 
heated; a where it is brought 
down to a suitable temperature, and a 
filter for cleaning and aerating it. In 
the boiler, which may be heated by any 


after-taste 


moreover, be 


boiler, 


cooler, 































the sterilized water falls in the form of 
a spray on the dense filtering material 
placed underneath, thus coming into 
intimate contact with the sterilized air 
fed through a special filter. A strong 
addition of bone charcoal has been 
found to be the best means of de 
stroying any taste in the water due te 
boiling. 

A perfectly sterilized water can, it is 
true, be also obtained by distillation, 
but the above-discussed sterilizing pro. 
cess is much less costly, while it is just 
as efficient. In fact, one liter at 0 deg. 
requires for distillation about 640 calo 
ries, while 110 calories, that is to say, 
about one-sixth as much, are necessi- 
tated for sterilizing the same amount. 
Furthermore, about 90 per cent of this 
heat is recovered by the cooling precess 
in preheating the feed water. Wherever 
the freeing from noxious germs (bat 
teria) is the most important point, ster 
ilization will moreover prove more satis 
factory, while distillation should be 








kind of fuel or by steam from another 
source, the temperature of the feed 







resorted to only for chemical purposes, 
where soluble salts, for instance, are 
also to be elim 





water is raised to 
a temperature of 
221 to 230 deg. F., 
corresponding to 
a pressure of the 
steam of 0.3 to 


0.5 atmosphere. 
Now, asin any 
other boiler, ow- 


ing to the differ- 
ence in the spe 
cific weights of 


the cold and 
warm waters, 
there is a more 


or less rapid cir- 
culation, and any 
shock throwing 
the feed water 
from the filter in- 
to the boiler will 
produce a cold 
current up to the 
boiling surface, 
the cold and 


warm waters not 
being susceptible 
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nated. 

By the cour 
tesy of Mr. R, A. 
Hartmann, of 
Berlin, who i 
the constructor 
of the apparatus, 
we are enabled 
to illustrate and 
briefly describe 
some of the most 
interesting spe 
cial types show- 
ing the large v@ 
riety of applica 
tions of which 
the apparatus i 
susceptible. te 

For use in time 
of war, transport — 
able sterilizers 
have been com 
structed having % 
capacity of 500” 
liters of pure Wa 
ter per hour. Figé 








of immediate mix- 
ture owing to 
their difference in 
density, 


If in a 





Fig. 6.—Portable Sterilizer for Producing 26.4 Gallons 
per Hour. 


Fig. 5.—Direct-Heated Sterilizer of 26.4 Gallons 
per Hour Capacity. 
VARIOUS FORMS OF STATIONARY AND PORTABLE WATER STERILIZING APPARATUS. 


land 2. This 
pacity may B® 
said to ce 
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quirements of one battalion. Two pumps, P and P’, 
draw the water into the mechanism through a suction 
nozzle, where any larger impurities are retained. By 
the convenient arrangement of two three-way cocks, 
D, D, the water entering can be conducted at will either 
into the boiler, there to be sterilized, or into the cooler, 
C. In normal operation, the pump, P, is used as 
boiler feed pump while P’ is connected to the cooler. 
After entering through the feed pump, P, the cold feed 
water is raised rapidly to the proper temperature in 
the boiler and should be left there for about 10 to 15 


minutes at a steam pressure of about 0.5 atmosphere. 
In the type of sterilizer represented in Figs. 1 and 2, 
which is of 500 liters output, the cooling water is fully 
utilized for feeding so as to involve no consumption 
of the same, a fact which obviously reduces greatly the 
cost of operation. 

Though these sterilizers are intended primarily for 
use in connection with transportable plants, stationary 
installations are also constructed on the same princi- 
ple. The stationary sterilizer represented in Fig. 3 
has a capacity of 66 gallons per hour. A special feature 
of this type of apparatus is an electrically operated 
minimum thermometer located at the outlet of the 
coil. As soon as this thermometer registers below a 
given temperature, it will ring an alarm, thus inform- 
ing the operator of the fact that the outlet water has 
fallen below the admissible minimum temperature. 
Similar plants of about 26 gallons output will be found 
suitable for the use of single houses or special sections 
in hospitals (see Fig. 4). A like apparatus, but for 
intermittent operation, is shown in Fig. 6. The appa 
ratus will prove especially useful in connection with 
scientific and military expeditions, and a special outfit 
having a total weight of about 100 pounds has been 
constructed for such purposes. This can be either 
loaded on pack animals or can be carried in sec- 
tions by two men (see Figs. 7 and 8). It may be men- 
tioned that similar types of apparatus have been used 
to advantage in connection with 
the present military operations of 
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large areas for grazing, with the result that farming 
has not been so profitable as in sections where spe- 
cial crops are grown and all of the land cultivated. 
A recent investigation of the agricultural, climatic, 
soil, and power possibilities within and about the 
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Fig. 8.—Portable Sterilizer Carried by Two Men. 


borders of this valley furnishes an important contri- 
bution to our knowledge of this section of California. 
This investigation has been carried on by the Division 
of Hydrology in the United States Reclamation Serv 
ice, and extended from the southern end of the valley 
northward to the southern line of Madera County, 
covering approximately 7,880 square miles. Within 
this area it was found that the amount of underground 
water which lies near the surface, and is available for 
irrigation purposes, is enormous, and that its value is 





to adjacent non-productive portions of the West is 
such that it will inevitably become of increasing im- 
portance from an agricultural point of view. It is 
the conviction of the board of engineers which con- 
sidered the data obtained by this investigation, that 
the greatest increase in the agricultural development 
of this valley will come from a proper utilization of 
this available water power. This was doubtless im- 
pressed upon them in some measure by the fact that 
in Southern California underground waters to-day s&p- 
ply more than half as many farms as are irrigated by 
all of the ditches of the San Joaquin River. In order 
to develop these underground waters, cheap power is 
necessary. The cheapest power available is that which 
is developed by the transformation of the water power 
of the Sierras into electrical energy, and its distribu- 
tion in this form to points where it is needed. Of 
the numerous streams that flow from the Sierras to 
the valley, upon which electrical power can be de- 
veloped, the only one that remains available for the 
Reclamation Service is the Tuolumne. Upon al! of 
the others the important reservoir sites and rights of 
way are in the hands of private or corporate interests. 
In fact, a monopoly of power now exists, fostered and 
encouraged by the anwise pelicy of giving away with- 
out restriction or reservation these most valuable 
power sites. The people of the valley and of the 
whole State in general are now awakening to the fact 
that they have a direct interest in the preservation of 
these reservoir sites, in order that they may be avail- 
able for future use by the government in irrigation 
development. They recognize that these valuable 
power sites should no longer be permitted to pass 
from the government into the hands of monopolisis, 
who exact from the people undue profits from a few 
which they develop, and prevent the development of 
the rest; that these public utilities should be so guard- 
ed that the benefits arising from their development 
shall accrue to all, and not to the few. These condi- 
tions do not alone prevail in Cali- 
fornia; they exist in every moun- 





the German troops in Southwest- 
ern Africa. 
ee 
Irrigation in California. 

Southern California leads the 
United States in diversity of 
methods of application, in scien- 
tific distribution and conserva- 
tion, and in the extensive charac- 
ter and boldness of design of its 
irrigation works. Surface water, 
drainage water, seepage water, 
water from artesian wells, and 
from tunnels penetrating the 
mountains, and water impounded 
in large and costly reservoirs are 
alike utilized. 

The irrigation systems of this 
part of the State are known all 
over the world, and have created 
a prosperous commonwealth in a 
region which would be a scene 
of utter desolation without them. 
The concrete examples of intens- 
ive farming with this climate and 








tain State. There is a great de- 
mand from the people that these 
valuable power possibilities should 
be retained for the use of the 
whole people .until further de- 
velopment can be undertaken by 
communities or by the govern- 
ment. 

The San Joaquin’ Valley offers 
one of the most important situa- 
tions for the development of 
large water power at smail ex- 
pense found anywhere in the 
United States, and there have 
been extensive developments of 
this power on many of the more 
important streams. A peculiar 
condition arises from the fact that 
the lands of the valley are all 
private lands, many of them in 
large holdings; while the Sierra 
Nevada Mountains, which bor¢er 
the valley on the east, are prac- 
tically all covered by Ferest Re- 
serve withdrawals and are largely 








soil are such charming settle- 

ments as Riverside and Redlands, 

whose praises are sung every- 

where. North of this section, and from an irrigation 
standpoint considered almost equally important, is the 
San Joaquin Valley. The San Joaquin River supplies 
54 per cent of all the lands irrigated in this State, but 
only 30 per cent of the total number of farms and 8 
per cent of the irrigation canals. These percentages 
indicate an entirely different type of farm from that 
which prevails in the southern region. In the latter 
the high-priced products produced, the heavy cost for 
water, and the necessity for careful and intensive 
farming have resulted in the smallest farm units in 
the West. The farm 


Fig. 9.—Portable Sterilizer in Operation. 


but little realized. Thus far only about 250 second-feet 
have been developed for municipal and agricultural 
purposes, which is a very small percentage of the total 
amount available. The valley is filled largely with 
granitic sands and gravels, and there are large surface 
deposits of silt and rich alluvial mold. This filling is 
saturated with the flood waters and the returning ir- 
rigation waters, which thus constitute an extensive 
underground reservoir which, properly developed, will 
serve to reclaim thousands of acres now barren or in 
stock ranges. The situation of this section in relation 





units in the San Joa 
quin Valley average 
more than 100 acres, 
while in the southern 
region they are less 
than 23. In the valley 
of the San Joaquin the 
methods of irrigation 
have been more nearly 
typical of those of 
other sections of the 
West. Water has been 
wasted, extensive areas 
of the valley have been 
damaged and must be 
drained to be made 
productive. 











The tendency in the 
northern valley has 
been to cultivate gen- 
eral crops and to retain 


. 1.—Portable Military Sterilizer. Capacity, 
sae 500 Liters per Hour. ss 


Pig. 2.— 





mmatic View of the Portable 
ilitary Apparatus. 


VARIOUS FORMS OF STATIONARY AND PORTABLE WATER-STERILIZING APPARATUS, 


public lands. The normal flow of 
all the rivers of the Valley (the 
summer flow in this valley is 
greater than the winter flow) is now diverted for irri- 
gation purposes, Aside from the increase which may 
come from more careful and systematic irrigation and 
cultivation, agriculture cannot,be extended materially 
from the surface water supply. It fa the undivided 
opinion of the engineers thai the greatest.increase of 
irrigation jn the future will result from pumping 
rather than from impounding and regulation of flood 
waters. 

So much impressed were they with the possibilities 
of this section, that they recommended that the inves- 
tigation of the under- 
ground weters be com- 
pleted, and that all res- 
ervoir sites within the 
Tuolumne basin,  to- 
gether with the neces- 
sary lands for rights of 
way for power conduits, 
be withdrawn from 
entry pending further 
investigation, and held 
for future use by the 
United States in the 
development of irriga- 
tion in the valley. They 
also recommended that 
if any of these rights 
of way or reservoir 
sites are released for 
necessary public use, it 
shall only be upon the 
condition that the 
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United States may at any time take control of them 
by paying a fair price for the works alone, exclusive 
of the value of the location and water rights. 

>+ore — 


THROUGH A WINDOW OF THE SEA. 
AY CHARLES FREDERICK HOLDER 

Along the great blue current of Japan that sweeps 
down the California coast, a climatic peacemaker, is 
string a chain of gemlike islands. They are the sum 
mits of offshore Sierras, a coast range of California 
that has been partly overwhelmed by the sea, their 
tops now crested with verdure, and washed by the 
warm stream that modifies the entire coast. These 
isiands, from twenty to sixty miles offshore, rise from 
very deep water without premonitory shoals or reefs, 
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ing after them, or perchance a sea lion browsing on 
the bottom, or in pursuit of prey. Suddenly the light 
grows dimmer and almost without warning the craft 
is in the depth of the kelpian forest. The fitness of the 
term “hanging gardens” is apparent, as the great 
leaves appear to rise near the surface, then droop over, 
forming arches, parterres, and loops, conveying the im- 
pressicen of being suspended at the surface. The color 
is a deep olive grading to yellow, the leaves a foot or 
two wide and very long, their edges crimpled. Each 
is seen to be covered with a lacelike network of great 
delicacy. Fragile plumes wave to and fro, telling of 
worms or minute Sertularians. Here the tracery is 
white, the deposit of some animal, gleaming like 
frosted silver, while others are of lavender hues. The 

vagrant beams of light that 

strike the surface bring out 








The California Sheepshead. 


and could we see them divested of the ocean they 
would appear like gigantic needles rising from the 
bottom. All have a peculiar beard, or protecting 
growth of weed, that constitutes a perfect laminarian 
forest about them, a giant seaweed growing in water 
sixty or more feet in depth, and forming a natural 
wave brake and a home for countless marine animals. 

The vines are sometimes one hundred feet in length, 
vast cables, with broad crimpled leaves of a dark olive 
hue, which assume graceful shapes in the tide; and 
when one peers down into the turquoise water the scene 
is often a revelation. A new world is opened up, and 
the real beauties of oceanic or submarine scenery are 
appreciated. The great leaves are carried by the fitful 
currents that sweep these islands in every direction. 
Sometimes they are extended at full length and appear 
like a horde of green snakes; again they lie upon the 
surface, listless and drooping, taking myriads of 
shapes, and forming nooks and corners of great beauty. 

So attractive are these kelpian forests, so fascinat- 
ing, that what is known as the water glass has been 
elaborated into a glass-bottomed boat, which virtually 
has several large plate glass windows through which 
the passengers may look down into the kelp forests 
and view a panorama of the sea. These glass-bottomed 
boats range in size from rowboats in which a dozen 
people can be taken out, to side-wheel steamers, so 
arranged that they can float over the forest and view 
its wonders up and down the coast. One of these odd 
craft is so large that several hundred passengers can 
look down through its windows at one time. 

Avalon is the headquarters for the glass-bottom-boat 
men, and their vessels cruise up and down the smooth 
north coast of Santa Catalina, that appears to be ad- 
mirably adapted for the purpose, being in the lee and 
abounding in coves and bays—the mouths of cafions 
that nearly always are smooth and often like disks of 
steel. There are no hackmen at Avalon; it is a sort 
of mountain Venice, and carriages are at a discount. 
The captains of the glass-bottom boats replace the 
hackmen of the mainland and cry the merits of their 
strange craft, each of whom claims to the knowledge 
of some especially attractive sea meadow or glade over 
which he will take one. 

What the voyager in the glass-bottom boat generally 
sees, and with the same surroundings, is shown in the 
accompanying Ulustrations of animals, taken from the 
kelp forests of Avalon and adjoining waters under the 
direction of the writer; in other words, each photo- 
graph shows the anima! as it has been seen by the 
writer; and as the various forms have never before 
been photographed and some have never figured in 
books, they have an especial interest as a contribution 
to popular entertainment and exact zoological knowl 
edge. 

When the glass-bottom boat starts the passengers 
are at first regaled with the sandy beach. In three or 
four feet of water the wave lines are seen, the effect 
of sea on soft sand, the delicate shading of the bottom 
in grays innumerable. Now the collarlike egg of. a 
univalve, or the sharp eye of a sole or halibut protrud- 
ing from the sand. A school of smelt darts by, pursued 
by bass, and as the water deepens flocks of surf fish, 
gleaming like silver, appear; then a cormorant dash- 





the tints and shades in 
strong relief. Through a 
loop of kelp is seen the blue 
of the deep water, and poised 
in it, an angel fish of vivid 
orange tint that persists in 
taking black through the 
camera. A school of these 
fishes swim into view, turn- 
ing their gorgeous shapes 
upward and eyeing 
the strange window in 
which are mirrored many 
faces. With them are small 
fishes of brilliant blue iri- 
descence suggesting the 
Strange vagaries of nature, 
as the very young angel 
fishes are almost entirely 
blue, and called by the skip- 
per electric fishes; but as 
they grow the blue merges into yellow and the adult 
blossoms out in its perfect coat of gold or orange. 

On the leaves are singular crabs, red and olive, with 
square shells, and deeper, in the crevices of the moss- 
covered rocks, are gigantic spider crabs, mimicking the 
rocks in shape and hue. The nature of the forest is 
ever changing. Now great pompons of a dark weed ap- 
pear, a tint born of the deep sea. It waves gracefully 
as the slight swell comes in, and as it turns aside, dis- 
plays the very giant of the starfishes, a huge creature 
garbed in red with white spikes or tubercles scattered 
over it, making it a most conspicuous object among 
th~ greens. In the crevices are smaller stars; some a 
vivid red, others dark, with arms like snakes. 

Among the weeds long serrated waving spines are 
seen—the antennez of the California crawfish, or spiny 
lobster, which takes the place of the lobster here. Its 
red, yellow, and brown tints so harmonize with the 
weed that it is almost impossible for the novice to see 
it, although he has the word of the skipper that the 
spines are waving beneath his eyes. At night the 
crawfish comes out and wanders abroad in these pas- 
tures of the sea, and even now he can be seen as the 
kelp is brushed 
aside, trim, debon- 
air, ready to dart 
backward at the 
slightest warning. 

The bottom 
changes to a finer 
moss or weed—a 
deep velvet green, 
with here and 
there iridescent 
tints, and in it lie 
great sluglike sea 
cucumbers in 
brick-red shades, 
Presto! the captain 
of the glass-bottom 
boat transports 
his passengers to a 
deep glen in which 
lacelike weeds rise 
and poise, forming 
a natural canopy 
for long-spined 
black echini, or 
sea urchins — for- 
midable creatures, sea porcupines which recognize the 
presence of some possible enemy ahd attempt to hide 
among the weed by plunging deeper into its mazes. 
Splashes of white tell of a smaller sea urchin, and 
nearly every nook and corner of this sea forest is in- 
habited by these aggressive creatures. 

The bottom of the sea along this rocky shore is a 
color scheme of marvelous beauty. Green is the pre- 
dominating tone, but green in countless shades and 
expressions. Sometimes a short wiry weed covers the 
bottom, constantly being waved aside to display other 
and more attractive colors: weeds in purple and 
brown, rocks of lavender incrusted with a flaming 
red sponge, or a mass of pink barnacles from which 
rises the delicate mauve tracery of their breathing or- 
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gans. This sea tapestry is constantly in motion, so 
has the appearance of changing light, shade, and tint, 
and displaying some new creature to the voyagers of 
the curious craft with windows looking down into the 
sea. 

The window drifts past strange holothurians, like 
monster slugs lying on painted rocks, the béche de mer 
of the Chinese, in which lives the glasslike fish, Fier- 
asfer; by hordes of mimic flowers, Serpule, with 
crowns of red, white, blue, and seeming gold. The 
lightest jar on the boat and they are gone, to appear 
slowly, unfolding like flowers. Near them are tube- 
building worms, with slender organs; and out from 
beneath a rock wave the tentacles of the octopus, or 
perhaps the paper nautilus. 

The animals of the hanging gardens are not con- 
fined to the kelp in its variety, or to the rocks of the 
bottom. The blue water where. the sunlight enters 
brings out myriads of fairylike forms, poising, drift- 
ing, swimming, the veritable gems of the sea. Some 
are red as rubies, others blue, like the sapphire; some 
yellow, white, topaz, green as emerald; or emit- 
ting flashes of seeming phosphorescent light. Ocean 
sapphires they are called, minute crustaceans (Sap- 
phiring), that are in such numbers that some lavish 
hand might have strewn the water with gems. Sweep- 
ing by, in classic shapes, are the smaller jelly fishes; 
crystal vases, moon-shaped bodies, so delicate that the 
rich tone of the ocean can be seen through them, then 
changing their colors to steely blue. Some are mere 
specters, a tracery of lace; others rich in colors and 
flaunting long trains. Now the glass floats over a 
giant four or more feet in length, its body white, blue, 
with dark chocolate lines radiating upward, while 
from below swing magnificent coils and flutings, the 
tail of this living comet that has been seen in Avalon 
Bay nearly thirty feet in length with a disk nearly 
two feet across, calling to mind the giant jelly seen by 
Louis Agassiz that was 125 feet long. Nearly all these 
pellucid craft move by slow flapping of the edge of the 
umbrella-like disk; but here is a jelly, the Physophora, 
that has a series of pumps by which it shoots along 
through the water. No more beautiful object can be 
conceived than this, ablaze with colors—pink, blue, 
and quicksilver—darting through the azure waters that 
form the interstices of the floating garden. 

As the boat moves out into deeper water the purity 
of the aqueous sky is evident, as forty feet below the 
rocks are seen and the dim shapes of kelp leaves 
faintly outlined beyond. Here large fishes hide—the 
graceful sheepshead peculiar to the region, the male 
with enormous red and black stripes, blunt forehead, 
the lower jaw white. The female is a radiant creature 
with beautiful eyes and often red, brown, or white, 
the colors fading in confinement. These fishes are 
easily drawn near the boat by judicious display of 
bait and their graceful postures plainly observed. 

Now the window is out over deep water to see the 
passing of a migratory schovl of barracuda, thousands 
of long slender pike-shaped fishes all headed in one 
direction, swimming slowly. Suddenly they disappear, 





California Crawfish (Palinurus interruptus). 
THROUGH A WINDOW OF THE SEA. 


as though some shutter had been snapped, and onto 
the field dash a school of large sea bass, the game fish 
of this locality. Again the window approaches choal 
water, and for several miles follows along the fishes’ 
highway, regaling the passengers with an ever-chang- 
ing panorama of marine scenery. Now it will be a 
shoal of myriads of blue perch (chromis), a fish that 
affects the kelp forest, and presents a sharp contrast 
to it in its vivid blue tint. These fishes delight to 
bask and sport near the surface, and the window ap- 
pears full of them as it moves along. Rock bass, 
singly and in schools, are seen poised in the leaves of 
the kelp, striped brown and black; spotted rock fish, 
and here the radiant whitefish, as blue as the water, 
with long fins, while in the depths other interesting 
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forms appear, all 
the glass 
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slightly intensified, magnified by 
it, in shallow, where the velvet-like rocks are 
near the surface; now offshore, following the trail of 
some vagrant shark, the shallow steamer moves, af- 
fording remarkable vistas of the sea and its secrets, 
and emphasizing the fact that a new method of study 
has been found in the field of popular science. 








Zapon, 
of shellac, which has been rising for some 
years, the present time reached such an in- 
ordinate that efforts are being made in all 
directions to find a cheaper substitute. Such efforts, 
have so far had negative results, since 
an 


The price 
has at 
height 
it is true, 
nothing ¢ 
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paper, in its manufacture, is put through this whole 
process, and may pass for pure cellulose. Cotton, puri- 
fied in the way described, with all grease removed, 
and exposed for a certain length of time to the action 
of a mixture of one part of nitric acid and two or three 
parts of sulphuric acid, gives the product called pyrox- 
yline, or gun-cotton, the well-known violent explosive. 
The cotton for the manufacture of zapon is prepared 
in the same way, and its structure is unchanged. It 
is scarcely necessary to observe that this material can- 
not be prepared by amateurs, but only in chemical 
works. 

Amyl-acetate is the constituent of zapon which 
gives the agreeable odor of a fruit-essence. 

Acetone is a product of the dry distillation of wood, 





entirely tak € 
the place ot 
pure shella 
any more 
of pure turpen 
tine oil The 
finest white 
shellac 
ly has been af- 
fected by the 
rise, and its so 
lutions corres 
pondingly; the 
price of spirits 
also shows a 
constant upward 
tendency, and, 
in view of the 
poor potato 
crops for 
time past, we 
need 
to see the 
tations 
at present. In 
this necessity, 
interest is be- 
ing aroused in 
the article call 
ed zapon, a pro- 
duct which first 
appeared about 
15 years ago. 
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it makes an ex- 
cellent coating 
for all metallic 
surfaces, 
man silver, 
nickel, 
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copper, 
brass, or alumi 
nium, can 
be used on 
wood or 
and is a_ sub- 
stitute for all 
the varnishes 
known under 
the fancy 
Rhames of meta! 
varnish, 


also 


paper, 
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Zapon can also be made from celluloid, since this 
material consists ultimately of cellulose. Accurately 
speaking, it is nitrocellulose and camphor. The solu- 
tion is made With the ugual agents, or with sulphurie 
ether, and dilution is with amyl-acetate. Ordinary 
benzine may be added in small quantities, although 
this affects the quality unfavorably rather than other- 
wise. All varieties of zapon may be colored with the 
familiar soluble aniline dyes, and it is advisable to 
dissolve the dye in a mixture of equal proportions of 
amyl-acetate and acetone, and add to the zapon when 
ready for use. Zapon will not amalgamate with earth 
or mineral colors. 

In working up the above described materials, an oc- 
casional shimmer of rainbow colors is an indication 
of too much di- 
lution. This 
can be remedied 
by exposure to 
the air, where- 
by some of the 
liquid is evapor- 


ated. If zapon, 
on the other 
hand, is 
streaky, flaky, 


or crumbly, it 
neede dilution, 
but spirits must 
never be used 
for this. The 
zaponizing pro- 
cess must be 
carried on, if 


possible, in a 
warm work- 
room, and 


where cold 
metals are con- 
cerned, it is well 
to warm ther. 
A varnish -fur- 
nace has the 
advantage that 
particles of 
grease or moiat- 
ure adhering to 
the metal are 
removed at the 
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pon has un- 
doubtedly some 
advantages over 
the spirit 
fishes; but the 
consumers are 
€ 0 nse rvative, 
and, partly, 
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convenience 
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same time, and 
cleanliness is a 
prime condition 
for the best 


to the + surface 
like paint, or 
the objects may 
be immersed in 
it. It dries very 
quickly. Being 
very inflamma- 
ble, it muet 
not be brought 
lamp- 
flame,- or an 
open fire. The 
odor is not in- 
juriousto 
health, though 
at. first some- 
what irritating 
to. the throat.— 
Translated from 
the Farben Zeit- 
ung. 

There has 
long been a de 
mand for some 
arrangement by 











and show 
enthusiasm for 
Zapon, which, 
however. is 
Making its way 
forward, and is bound to have a prosperous future. 
Zapon consisted originally of a solution of collodion- 
cotton in amyl-acetate and acetone, and it may be sup- 
posed that the property of collodion which makes it 
ble in surgery for excluding air from open 
wounds, gave rise to the idea of making it the founda- 
tio ef a sort of varnish. The ultimate constituent 
Of eollodion-cotton is cellulose, a substance formed 
from sugar and starch during the assimilation of mat- 
ter by the protoplasm of vegetable cells. Pure cellu- 
lose can best be obtained from cotton, from which the 
foreign constituents are removed by extraction with 
Water, alcohol, dilute acids, dilute solutions of potash, 
and finally with hydrofluoric acid, the object of the 
latter being to dissolve the silicic acid in the cotton. 
The residue is again cleansed with water. Filter- 


little 
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having likewise a pleasant odor, and boiling at 56 
deg. C. From a mixture of amyl-acetate and acetone, 
in the proportion of 18:2, and by the solution of five 
parts of collodion-cotton, whose chemical name is col- 
loxyline, in one hundred parts of this mixture, zapon 
is produced. The matter appears simpler than it 
really is; for not only is work with these materials 
accompanied with some danger, but the collodion-cot- 
ton sometimes obstinately refuses to dissolve, behavicr 
which may be attributed to the manner of preparation. 
It is advisable for the wholesale consumer to procure 
from the chemical works concentrated solutions of 
collodion-cotton in amyl-acetate and acetone, and also 
the latter dissolving agent separately; the mass may 
then be diluted as needed. Smalier quantities of 
zapon may be procured ready for use. 


In the Hanging Gardens. A Perfeet Scene in the Kelp * 
Beds of Santa Catalina Under Water. 


which the 
amount of ma- 
terial remaining 
in a bolt of rib- 
bon or cloth can 
be ascertained at a glance. As a means of doing this 
the suggestion was made that a tape be wound up 
with the ribbon, the tape being marked with inches, 
feet and yards, but when this was tried, it was found 
that there was a serious diserepaney in the respective 
lengths of the two pieces. This difficulty haa now been 
overcome by slitting the paper tape at regular in- 
tervals, and passing the ribbon in and out through 
these slits. This innovation, which is the invention 
of a Chicago ribbon manufacturer, will not only be 
of great assistance in the shop, where the ribbon may 
be measured off in the required quantities without the 
use of a yard-stick, but will be also found to greatly 
facilitate the work of stock taking, which in the case 
of ribbons, cloths, and similar materials is a very 
tedious operation. 








THOMAS A. EDISON AUTOMOBILING TO THE SOUTH. 

It is undoubtedly true that the average person 
evinces as great an interest in the private lives and 
doings of prominent men as in their public labors and 
successes For, naturally enough, a knowledge of 
the more intimate personal characteristics and a closer 
view of the life at home, at work, or at leisure appears 


to bring the celebrity closer to us and to make his 
achievements appeal the more strongly to the indi- 
vidual 

The accompanying photographs of Thomas A. Edison 
show the dean of the inventers of 


America, if not of the world, in sit- 
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baggage, provisions, and a small amount of laboratory 
apparatus for use in mineralogical investigations. 
Needless to say, provision was made for the repair of 
almost all possible injury to mechanism or tires. The 
tourists, of course, encountered tire troubles, but there 
were practically no difficulties with the engines. That 
the trip was rather strenuous will be understood by 
all those familiar with the roads in that section of the 
South traversed by the tourists. The departure from 
Orange was made on May 16 and from there the route 
through Philadelphia, Baltimore, Washington, 


lay 
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panying photograph of the inventor asleep was taken 
during a noon rest near Leesburg, Va. It is probably 















the first of Edison taken under such circumstances, 











The idea appeals to us as rather novel; our conceptions — 


of Edison are usually of the inventor as very “wide 
awake.” Wherever necessary the 
alongside the road and only availed themselves of ho 
tels or inns where such were reached withou: trouble, 
It is not the intent of the party to return in the same 
manner. The machines will be shipped north, and 
after a stay of several weeks in the region around 

Charlotte the party will return by 





uations that are as interesting as 
they are unconventional. They 
were taken during a vacation trip 


planned some time ago and carried 
recently it is not strictly cor 
rect to designate this automobile 
trip as a vacation, for the word va- 
unknown to the 
working 


out 


cation is almost 


great electrician whose 
days often last for eighteen or twen 
And even in this instance 


undertaken 


ty hours 


vacation tour was 


with a view to study and investiga- 


the 
tion, and the causes that gave rise 
to it For the last few 
years Edison has been working 
steadily and enthusiastically at his 
alkaline storage battery, and while 
he has succeeded in developing a 
cell that is decidedly superior to 
the lead accumulator for many pur- 


were these 
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Mr. Edison Taking a Nap During a Noon Halt. 


rail. 
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Fresh Air for Miners, 
L'Illustration thus describes a 
new implement for securing thig 
desideratum: 


The Society of Mines at Cour- 
riéres has just undertaken in shaft 
No. 4 a series of experiments with 
a new respiratory apparatus called 
pneumatogen. Every apparatus de- 
signed for allowing the stay in a 
deleterious environment must fulfill 
three essential conditions: exclu- 
sive communication of the respira- 
tory organs with a reservoir of 
respirable gas; together with a 
light weight, sufficient capacity of 
this reservoir to supply a man for 
a certain time; elimination of the 
expired carbonic acid, which would 
poison the pure air. The pneuma- 





poses, a great deal still remains to 
be accomplished before his success 
can be called complete. In the 
course of his investigations Edison 
has employed and tested a great va- 
riety of different metals, and among 


these recently was cobalt. As this 
metal is comparatively rare, and 
consequently expensive, the inven- 


tor has been on the lookout for pos- 
sible sources of cobalt-bearing min- 
erals which would make it better 
available for his purposes, 

It was reported that cobalt 
Isted in considerable quantities in 
the neighborhood of Charlotte, N. 
C., and thereupon Edison dispatch- 
ed three prospectors to search 
through this region for the metal. 
Favorable reports having been re- 
ceived from these investigators, 
Edison determined to see for him- 
self whether or not the reports were 
warranted, and so undertook this 
trip. For several years past the in- 
ventor has been an enthusiastic automobilist, and he 
decided to make the journey from his home in Orange 
to Charlotte by means of his two White steam cars 
with which he last year accomplished the Glidden 
tour, though in a reverse direction from that taken by 
the various contestants. He strongly favors the steam 
machine for long and rough trips, and declares that it 
is far superior to the gasoline car for such purposes. 

The party consisted of Edison, his son Charles, and 
a Mr. Miller, in one car, and two laboratory assistants 
in the second car. The machine driven by Edison was 
in the usual condition for touring with tonneau and 
Cape cart top. The tonneau of the second machine, 
however, was removed and replaced by a box-like struc- 
ture in which was packed a complete camping outfit, 


ex- 








The Press Photo Co, 





The Press PhotoCo, The Second Car Carrying the Luggage. 





Leaving Washington by the Chain Bridge 


through the Shenandoah Valley, over the mountains 
across Virginia, into North Carolina to Charlotte. The 
Shenandoah Valley and mountain trip is one that is 
not often undertaken, for the roads are usually un- 
speakable. Edison, however, revels in a tour of this 
kind and thoroughly enjoyed even the most difficult 
portions of the journey. Fortunatély the weather was 
uniformly good, and rain and mud were not added 
difficuities. Gasoline was easily procurable along the 
route, and no trouble was encountered in supplying the 
engines with the water available. 

Edison is unquestionably one of the most unassum- 
ing and democratic of our great men and he makes 
a splendid companion for such a trip. He sturdily ob- 
jects to posing for pictures however, and the accom- 








togen, which seems happily to re 
alize these three conditions, is 
based upon the method of the re- 
newal of vitiated air devised several 
years ago by Mons. George F. Jou- 
bert. It consists of an India-rubber 
bag, worn in front, about waist- 
high, and supported by a strap pass- 
ing up one side of the miner's 
chest, round his neck, and down the 
other side. Into this bag by means 
of a mouthpiece he “sends the pro 
ducts of respiration, which are com- 
pelled to go through two tubes con- 
taining grains of oxylith. The oxy- 
lith, or ‘stone of oxygen,’ has the 
property of retaining steam and 
carbonic acid, while setting free a 
corresponding quantity of oxygen. 
The vitiated air therefore finds it- 
self renewed when it becomes stored 
in the bag. The experiments made 
at Courriéres have given excellent 
results. The miners furnished with 
the new apparatus have been able 
to work more than two consecutive hours in shafts 
where the air was absolutely unrespirable.” 
_>-+oe-e— 7 — 

Concrete piles of an unusual form have recently 
been tested in New York. According to the Iron Age 
they are made by spreading a layer of concrete on 
wire fabric to which longitudinal rods are attached 
at intervals. The fabric is immediately rolled up in 
a special machine of simple construction, and the pile 
then laid aside to harden. It thus contains, in addi- 
tion to the fabric, any desired number of vertical rods. 
In a cross section of the pile the fabric lies spirally 
from the inside to the exterior of the concrete. If so 
desired any one of the rods may be made a hollow 
tube, thus allowing for the use of the water jet. 
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A Stop Near Leesbarg, Va. 


tourists camped — 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 
TELEPHONE SYSTEM.—C. L. Boycr, De- 
troit, Mich. The inventor's objects are to carry 
various sub-operations of receiving call- 


out 

signals, the withdrawal! of said signals in due 
season, and appropriate display and with- 
drawal of supervisory and disconnecting sig- 


Ai 





nals in a highly efficient ; to 
in main circuit-conductors of the 





with relays 
switchboard; to control the supervisory sig- 
nals without the use of shunt-circuits, and to 
provide that the relays concerned in operating 
the call and supervisory signals of each sub- 
station-circuit shall belong to such line-circuit, 
and independent switchboard circuits, thus aid- 
ing in avoidance of faults and facilitating 
their location and removal. 
Of Interest to Farmers, 

COMBINED SEPARATOR AND BAGGING 
DEVICE FOR GRAIN.—T. C. HENNINGER, 
Markham, Texas. One of the principal objects 
of the invention is to provide an attachment 
for threshing-machines through the medium of 
which grain or other cereals may be taken 
directly from the machine and the lighter or 


inferior particles separated therefrom and the 
heavier or superior particles thereof delivered 
or loaded into bags or other receptacies there- 
for. 





Of General Interest. 

LATHINC SYSTEM.—E. Nipps, New York, 
N. Y. ‘The invention pertains to lathing sys- 
tems and more particularly to those employ- 
ing metal. Its principal objects are to pro- 
vide a convenient lath and to furnish a simple 
and strong construction. The system elimi- 
nates all auxiliary securing means either for 
the laths or bars. The invention is equally 
applicable to segmental arches as to ceilings. 
In fact, the arrangements in which it may be 
used are limited only to the capabilities of 
bending the bars and conforming the lathing. 

WINDOW FRAME AND SASH.—R. F. 
NicHows, Oakland, Cal. One purpose of this 
improvement is the provision of such a con- 
struction of window-frame that the window- 
sashes may be singly or collectively swung 
within the frame a sufficient distance to en- 
able the outer faces of their panes to be 
cleaned without the operator leaving the room 
or leaning from the window. 

CONNECTING DEVICE FOR WHEEL-FEL- 
LIES.—J. R. Hugues, Chama, New Mexico 
Ter. In the form of the improvements in this 
invention a specially-constructed device is em- 
ployed for the adjacent ends of the sections of 
the felly or wheel-rim, comprising complemen- 
tary ferrules or caps, each of special construc- 
tion, and co-operating with the other in the 
production of a close joint between the sec- 
tions, which Is highly resistive to strains from 
all directions, besides preventing splitting of 
the sections. 

GARMENT-SUPPORTER.—H. P. Courter, 
Philadelphia, Pa. In this instance the inven- 
tion pertains to improvements in devices for 
attaching suspenders and drawers to trouse®™® 
the object being to provide a fastener to be 
used In place of the usual buttons, the device 
being so constructed that it may be easily and 
conveniently secured in position. 

COLLAR-SUPPORTER, — Marcugrite Con- 
NELL, New York, N. Y. This supporter for 
lace collars or collars made from thin material 
is simple and economic of construction and 
capable of being expeditiously and conveniently 
applied to the collar or removed when the 
collar is to be washed. It will hold the most 
flimsy collar in an upright position, bet will 
not cause discomfort to the wearer, injure the 
collar, or be visible when the collar is worn, 
even though considerable open-work is a fea- 





ture of the collar, 
Hardware. 
COMBINATION-TOOL.—J. P. McGinyirTy, 


New York, N. Y., and E. H. WINKLER, Krebs, 
Indian Ter. The purpose of this improvement 
is to simplify the construction of a combina- 
tion-tool, especially one which combines the 
functions of a brace and a wrench; and a 
special object is the provision of means for 
securing the handle of the brace to the spindle 
thereof when the handle is being used in con- 
nection with the wrench. 





Pertaining to Becreation, 

AMUSPMENT APPARATUS.—C. D. Bun- 
NELL, New York, N. ¥. It is sought in this 
Improvement to provide a wheel with certain 
Peculiarly-arranged elements, causing a car or 
other vehicle to be raised by the rotation of 
the wheel from the bottom periphery thereof 
Upward to its center and thence by means of 
& switch to have its movement reversed and 
Sradually lowered from its center back to the 
lower periphery of the wheel, which operation 
is carried on solely by the rotation of the 
Wheel and coaction of said peculiar elements 
with the car or other vehicle referred to. 

GAME APPARATUS.—W. SanppeRe, Chi- 
cago, lll. The invention refers to game appa- 
ratus, its principal objects being to provide an 
entertaining game in which the ball is deliv- 
ered from a chute and directed in transit over 
a ribbon against pieces or ter pins placed in 
Position on a support, in the successful play- 


played, The apparatus though separable from 
the table upon which it is mounted is adapted 
to be knocked down into compact shape for 
storing away. 


Pertaining to Vehicles. 


VEHICLE-BRAKE.—J. W. Smitn, Con- 
gress, Arizona Ter. The invention refers to 
improvements in brakes for vehicles, such as 
road-wagons, trucks, and the like, the object 
being to provide a brake of simple construc- 
tion, that may be easily adjusted to a vehicle, 
that may be readily applied by suitable pres- 
sure to the rear wheels, and having no parts 
liable to get out of order. 

WAGON-TOP.—J. PoHLic, New Orleans, La. 
There ts provision in this invention for a sim- 
ple and convenient means for operating and 
adjusting side curtains to serve as sunshades 
or to entirely close the sides, the operating de- 
vices being so constructed as to be readily at- 
tached to any form of delivery or similar 
wagon. 

VALVE.—A. IL. Moss, Sandusky, Ohio. 
This new valve is more especially designed as 
a controller-valve or check-valve, for control- 
ling the passage of compressed air or other 
fluid, and when closed being capable of hold- 
ing a fluid pressure exceeding, say, sixty or 
seventy pounds, for a long period and without 
danger of leakage, thus rendering the valve ex- 
ceedingly efficient for use in pneumatic sand- 
ing devices for automobiles and the like as 
shown and described in Letters Patent of the 
United States recently granted to Mr. Moss. 

Notge.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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Marine Iron Works. Chicago. Castioune free. 
Jequiry Ne. 8120.— For address of tne U. 8. Cat- 
lery 


“U. 8.” Metal Polish. Indianapolis. Samples free. 

Inquiry Ne. 8121.—For manufacturers of a sol- 
dering irom with the gasoline tank in the handle. 

Handle & Spoke Mchy. Ober Mfg. Co.. 10 Bell 8&t, 
Chagrin Falis. O. 

saqntey No. 8122.—Wanted, manufactarers of 
rotary, gas. gasoline and oil engines and turbines. 

i sell patents. To buy, or having one to sell, write 
Chas. A. Stott, T19 Mutual Life Building, Buffalo, N. Y. 


at wiry No. 812 man of 
+ that grin Sh ag I ng = a Seo 
pn Be oT leather door knobs. 

“foal Novelty Works Co., manufacturers of all kinds 
of light Metal Goods, Dies snd Metal Stampings our 
Specialty.' 43-47 8. Canal Street, Chicago. 

Inquiry Ne. 81'24.—For manufacturers of smal) 
screws and nuts, such as ased in scissors and shears. 

The celebrated ** Hornsby-Akroyd ” Patent Safety Ot! 
Engine is built by the De La Vergne Machine Company. 

Foot of East 138th Street, New York. 


Ne. 81 For manufacturers of an in- 
lees Ue. 13 Telegraph Transmit- 


Manafacturers of patent articles, dies, meta! 
stumping, screw machine work, hardware specialties, 
machinery tools, and wood fiber products. Quadriga 
Manufacturing Company, 18 South Canal 8t., Chicago. 

Inquiry No. 8$126.—For manufacturers of a ma- 
chine for moving sand and shavings. 

Automobile experts are in constant demand at high 
salaries. Our seven weeks’ course is the most thorough 
and practica), fittamg men to drive, handle and repair. 
Day and evening classes. Special « course for owners. 
New York School of Aut bil M6 West 
Sth Street. New York. 





ry Ne. 81':27.—For manufacturers of posi- 
PA. eee compressors, delivering from one to five 
pou pressure. 


WANTED.—The partial services of several men who 
have facilities for observing, and ability to comprehend 
the performance and good features of different auto- 
mobiles. The work will occupy little time, and be 
chiefly in the nature of correspondence. Address 
Thomas B. Jeffery & Company, 
Kenosha, Wis. Department of Construction. 

oe ee. Ot aM cs mnster clock costrolling any 
number of secondary clocks. 


. 8129.—for manufacturers of novel- 
yp RAS suitable for selling to canvassing 
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HINTS TO CORRESPONDENTS. 


Names and meet sosemenny all letters of 
no attention will be paid thereto. This is for 
our information and not for publication. 
ferences to former articles or answers should give 
date of paper page or arm of 

Inquiries not in bh 





pong me gp Be 


»| also manifested by the genera! 





Liddell, New York: na 
Green & Co. 1906, Bros pp ate; at 
figures; 19 plates. Price, ec 


It is not only the teclinical men who ate 
concerned with the progress ahd’ development 
of the steam turbine, but: a keen Inierest is 
‘ae well, 
Unfortunately, the majority of on this 

bject, by reason of their free use of* mathe- 





iy te i eith ana, 
reply to all either 
eertnes mt, each must take 


Buyers wishing to purchase any article not adver- 

tised in our columns will be furnished with 
resses of manuf. ring or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American lements referred to may be 
had at the office. ce 10 cents each. 

Disha seferved to promptly supplied on receipt of 
price. 

sent for examination should te disti 
martes or labeled. vrs 





(9991) R. W. asks for a rough method 
of estimating the horse-power of a steam en- 
gine. A. Multiply the square of the diameter 
of the cylinder in Inches by 0.7854, and this 
product by the mean engine pressure, and the 
last product by the piston travel in feet per 
minute. Divide the last product by 83,000 
for the indicated horse-power. In the absence 
of logarithmic formule or expansion table, 
multiply the boiler pressure for % cut-off by 
0.91, for % cut-off by 0.85, % cut-dff by 0.75 
8-10 cut-off by 0.68. This will give the mean 
engine pressure per square inch near enough 
for ordinary practice, for steam pressures be- 
tween 60 and 100 pounds, always remembering 
that the piston travel is twice the stroke mul- 
tiplied by the number of revolutions per min- 
ute. 


(9992) B. J. W. asks for information 
concerning India-rubber production, A. India 
rubber is the product of many euphorbiaceous 
plants. We get most of it from the Braziis 
and Central America. In Brazil it is obtained 
from the Siphonia elastica, which grows to a 
height of between fifty to sixty feet, and in 
Central America it is obtained from Castilioa 
elastica, Most of that we now use comes from 
Central America, where the juice is simply 
collected into cups, from incisions made in the 
bark. To coagulate the milky juice and con- 
vert it into rubber fit for exportation, the 
juice of a vine called achuca is mixed with it, 
and.so powerful is its action that five or six 
minotes is sufficient to produce coagulation. 
The Brazilian method slightly differs. The 
juice is first collected in clay bowls, it is then 
smeared over various shaped molds, made also 
in clay and taking the form of bottles, balis, 
spindles, etc. Successive coats are laid on, 
each one having previously been allowed to 
thoroughly dry, either in the sun or the smoke 
of a fire, which blackens it. When a suffi- 
client thickness is obtained, the clay is washed 
out, leaving the India rubber ready for ex- 
portation. The trees yield twenty or thirty 
gallons of juice, and when we consider that 
each gallon will produce two pounds of market 
India rubber, the harvest is not so bad. Other 
trees producing caoutchouc are ASiphonia 
brasiliensis, 8. lutea and 8. brevifolia, 

(9993) H. B. asks for a formula for 
insulating material. A. Linseed oll, 2 parts; 
cotton seed oll, 1 part; heavy petroleum, 2 
parts; light coal tar, 2 parts; Venice turpen- 
tine, % part; spirits of turpentine, 1 part; 
gutta percha, 1-6 part; sulphur, 2 parts; 
heat the olls separately to about 300 deg. F. ; 
cool to 240 deg., and mix in the other ma- 
terials, the sulphur last. Heat to 300 deg. 
F., for about an hour or until the mixture be- 
comes pasty, and on cooling is soft and elastic. 


(9994) M. D. says: I have lately 
bought a slide rule, and not knowing how it 
works I thought you could explain its opera- 
tion. A. The slide rule is a graphical loga- 
rithm table. If you understand the use of 
logarithms, you ought to be able to work out 
the principles of the slide rule. When we 
wish to multiply two numbers, we add to- 
gether their logarithms and find the number 
corresponding to the sum. Thus if we wish 
to multiply 4 by 1 5/10, we add together 
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on the slide rule the distances a and b. The 
sum is c, which corresponds to 6. If we wish 
to multiply 2 by 4, we add together a and d. 
The sum is ¢, and number corresponding is 8. 
The slide rule takes no account of the dect- 
mal point, The person using it is obliged 
keep track of this in his head, and add to 
the figures given by the slide rule whatever 
ciphers may be needed to make the decima! 
point come in the right place. For more defi- 
nite information we would refer you to the 


ik 





booklets published by the dealers in slide rules. 


matics and technical terms, are much too 
involved to be of interest to the lay reader. 
It is with the special purpose of meeting the 
needs of the non-technical man that the pres 
ent volume on steam turbines has been written. 
The work is very complete, every typical tur- 
bine being fully described, but in so simple a 
manner as to be intelligible to all, 80 com- 
plete is the work, that it will be of great value 
to the specialist as well as to the layman. The 
book opens with a brief historical sketch of the 
steam turbine. The subject is then dealt with 
under the following divisions: Pressure Tur- 
bines; Velocity Turbines; and Combined and 
Velocity Turbines, Following this are a num- 
ber of chapters which cover various construc- 
tional details and special features of different 
turbines, Finally, there is a chapter on Steam 
Turbines for Dynamos, another chapter on Tur- 


Turbines for Land Vehicles, and a final chapter 
on Turbines for Use on 


Concrete-BLock MANUFACTURE, Processes 
and Machines. By Harmon Howard 
Rice. New York: John Wiley & Sons, 
1906. 8vo.; pp. 162; 46 half-tone cuts, 
Price, $2 net. 


Notwithstanding the tremendous advances 
which have been made within recent years in 
the concrete ihdustry, the Mterature on the 
subject is still comparatively limited, This 


which treats the subject in a comprehensive 
and painstaking manner. The author discusses 
concrete, cement, aggregates, water, 
ingredients for blocks, and explains 
ods of proportioning and Ferciys 
phases of the question, such 

esses of manufacture, cts gta Gs allen 
various chapters, the book 
fortunately does not state In a. sufficiently 
definite manner that the entire industry is at 
present in a rather formative condition, that 
almost ali of the questions involved are still 
open to discussion, and that many “averse 
opinions are held by different experta. 


Magine Borers. Their Construction and 
Working, Dealing More 
With Tubulous Bollers, on the 


technical library. 
standing as a naval engineer, both here and 
abroad, would alone be sufficient to command 
consideration for bis work; but the Intrinsic 


necessary. The marine boiler ts treated in 
greatest detail; and 
cussions are avoided as far as 

is not done at the expense of the theoretical 
side of the subject, up- 
to-date, and will be found of great value in the 
perusal of the text, 


Suarr Governors, By W. Trinks, 
and C. Housum. New York; D, 


Notwithstanding the 
shaft governor for nearly 
tury, the discussions in 


this very useful mechanism are cores 


limited. The book is really. the 


fat 





lections of notes and rules used by the a 
in the design and adjustmen' t of engines, 
relates to the staties of shaft ‘lor 
The volume does not int the: 
in various text-books on design, 


numerous errors to be corrected. 
INDEX OF INVENTIONS 
For which Letters Patent of the 


May 22, 1906, 
AND BACH BEARING THAT DATE 
{S00 note ot end of that aber copies of these patente.) 








bine Pumps and Blowers, another on Steam . 
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Carbid feeder, 0. M. Brauer 821,332 Furniture, combination, J. Fedran 821,340 | Han or Power Sachsenroder ........ vibe a 
Carbureter, P. H. Brennan $21,081 EB. H. Enos .. ‘ 821,476 Parer, vegetable, W. F. speed 
Carousel, water, Pusterla & Testi . 821,060 ” apparatus, Cc. A. Miller .. 821,111 | This machine is the regular Pasteurizer, J. C. Mil 
Carriage spring, chil "6, W. Diemer . 821,472 me apeasatae — « "‘Drtsmen 1.348 | ees wer base, pinoy coum Nome arena = EB. P ~ oe i 
Case. See Display cane rd, GA ME éewivcne ¢ apd can ed as an ordinary pow: ‘ercoiator, vage & Chapma 
Casement for swinging ‘elesuree, tight and can, I. Hirsohn ........ 821,241 | machine of taken trom its base for use an a Permutation look Ena Wa e 
noiseless, 8. W. Funk ... . 821,353} Garment clasp, J. P. Croasdale 821,466 | Een Gaabine, lengeh of pgs bendiod | Phase aplitter, H. 3 _ Cntler vo 
Cash carrier apparatus, D. E. Chism . $20,956 | Garment supporters, frietion slide for, A. | bo tas fren on appilantion. jo aang | Feeacgsean. asasebsss<s ee 
Cement, armored, P. Zucco ‘ . $21,560 Abizald oe - 821,011 } wer 4g ee Na aatural colors, production bei 
Cement bartal youn. G. B. Okey =i. he Gas and steam paging, ii. B. Nicodemus. - oe poh, Macuue Ma, 78. THE CURTIS & CURTIS CO., | os DIES * ob non se cccdcdcoccéus % 
Chair guard, 1. Unger ‘ Gas apparatus, 0, | _ ‘ | Plano action, repetition, H. Hauser ........ 821,288 bee 
Chair tron, J. B. Gilson a2 O04 Gas apparatus, acetylene, B. M. Rosenbluth 821.540 | Range 144 in. RH C Cusco M., Burscerene, bam eas — rail attachment for, F. G. SE: 
Channel pins, machine for manufacturing, E . Gas cleaner, P. Meehan ... pitgenas : ee lt vai Mukvaae vistas sékscesbaehi dnb 1,455 “Ae 
H. Vaughan .. ‘ 821,556 | Gas generating apparatus, H. B couse... 1,258 © re ~ arin, al for ne 
Checking or unchecking device, C. J. Cas Gas generator, acetylene, J. R. Shirreffs.. 820,993 | THE EUREKA Cup } gperpeeree Seseeduceseees 460 
tera, Jr. ... 821,216|/Gas making apparatus, L. P. Lowe ....... 821,504 | most useful article ever invented | Picture ‘Trame hanger, io peismene. ir. - 821,159 
Cheese cutter, ‘~. C. la . $21,175 | Gear, changeable, Lipe & Brown ........ 821,248 asthe yoo Indisve nsable .. Law- Pile driving machine, C. R. Schwarz... 820.992 
Cheese, making, Buskist & y 21,334) Gin saw cleaner, cotton, J. N. Wig . 821, 446 | pF on sare, Senco e- Bankers, Insur- Piling, metal, J. J. Harold Ress vatsuaee dee 820,970 
Clear benching machine, A. Gordon 820,968 | Glass agtasere, apparatas for the = AG les and business men gen- Pinch ber, B. A. Patterson .............. 820,985 
Cigar tip eatter, B. Walker, reissu: 12,487 ture of. ‘orster .. ~.. $21,478 | ‘geally. er and seg 9 = | Pipe and tube coupling, Wilks & Klaiber. 821,564 
Cireult breaker, EB. W. Gough 821,586 | Glass oa device for capping off, H. Does not tmutiiate the paper. Pipe clamp, adjustable, J. J. Meyer...... 426 
Clevis, H. Kruse 821/511 ete send alee diy pyiene 821,261 used re eres sek = tf 100 for Be. Pipe coupling ring, W. Price.821,536 to 821,538 
Clock, self-winding electric, B. Tropp 3s Giass shade decorative, 2 Ma Mygatt. + noes | os and p otion dealers. or br mali om receipe | Pipe holder, conductor, T. N. Schetter. = 3 
Clute ovans 821,00 we fa e F rhite.. . 821,008 | Pipe main testin, lug, P. J. ee - 
Cluten, F. M. Ashley 821.212 | Goods delivering receptacle, J. H. Russell. 821. fat | eittetaa ty mpe once. Oy pail. free | Pinas, cooper'e, Hl. Mehnetder....- 
Clutch, magnetic, H H. ¢ putter v.. 821,020, = 022 vernor, R. Conrader ..... pan 821, Ld Bx eee esa fey | Planing machinary. J. R. Thomas 
Clateb, magnetic, G. A. I ; Gevernor, engine, C. Grant sation 21,286 | Planters, marker for corn, L. J. ‘Lindsay 
Cluteh mechanism, B. J Governors, ofl brake for speed, M. Hae- Planting machine, corn, J. 8. Berkey. .. 821,451 
Colles persinter, A. A. Warect 4 berleln vee $21,359 | learing Sale Piste press, G. Rowden : 21 
Collar for personal wear, J. & J Thompson 21: 443 | Grading machine attachme nt, W. E. Leigh- Plow, Hamilton & Link 
Collar stand or support, W. Delf 821,026 4 ethos 821,513 | htly T writers Plow and planter, H. F. Weaver 
Conerete brick machine, G. W Dy “Arman... 821,031 | Grain shocking machine, automatic, Schmidt i ‘sed ype Plow attachment, A. Sebultz 
Conerete walls, means for constructing, © Champeau ‘ ee 821,542 We own and offer as wonderful ins, 1.00 Plow draft bitch, gang. ‘ ” 
H. Bellara : . 821,277 | Granular or comminuted nature, apparatus typewriters which have been used « n Plow wheel support, 8. & J. 
Contact substances one for catalytic ac a for moving and mining material of a, — : eee scam. Better Piumb bob and rule, combined, R. McDonald 821,371 
tion, treating, Kitsee .. ‘ 821, A. McDougall PIGS -. 821,3 ? ‘ we Lis approval **-| Polishing machine feed mechanism, J. 
Control mates multiple anit, Harding & Grass kill composition, Cc. M. Hulsey... 821, ne Pinte machines, built to sell for $95— | ME 23.8 wue bees bitéeeensetanadbchdwes 
: decade cus nasnkee coe an ate, water coo E." Johnson. ..... 821,600 | °™ Pres Sane Meanie OOS. ine unparalled iat of mpleuaia | Portable. bath, D. F. Fowler ............. 
Cooler, J. 0 Daughtry by a eescous ie 4 Grip device, intermittent, a gad : Lyman. : yd FREE | f- ~ 5, Send eh tedag.” | Postal service, machine for the manufac- 
Cooling apparatus, D. vingston . 821,422) Gan trigger mechanism, K foller... ¢ ture of facin sii for the, EB. 
Cooting coer, Wheeier & Pratt 821,561 | Guns, single trigger mechaniom for, 6. B. Rockwell-Barnes Ss. $000 Os Baldwin Bidg., Chicago, 1l.| = Ray ......... segine” PO aS RG ei 
Copper and other values from certain ores, RESP oe 821,118 Potato ba mes “ap age G. B end $21,314 
recovering, T. J. Lovett 821,516) Hammer, drop, E. w. ‘Merrill, Bass . 821,208 Power Pace eae. 
Core drill, J. M. Smith, et al. . 821,150) Hand wheel, H. J. Wiegand ........ 1, 
Corn turner, J. Moran .. 821,569) Harmonica, H. Hohner os 821,492 
Corset, bathing, K. Hateh : 820,972 | Hat blocking machine, C. | Eickemeyer 821,284 OW oO ncrease 
Cotton, ginning, G. A. Lowry ...........+. 821,423 | Headlight, adjustable, F. ( Lyon.... 821,047 
Couch, 7d paeaie’ Oe n . - oo aeews, © D. —— 
Cow tall fastener, " eo igh chair, I. Unger ......... 
Crane, holsting, M. iF. Berry. : 821,300] Hinge. H.'N. Backus ........... Your Business 
Crane, overbead scnvemes. . 821,136] Hinge, multiple stay, W. M. Smith 
Cream separator, centri igal, Foisting bucket, A. iby 
GE pace sietascvasss 821,554 | Hoop Caving machine, barrel, 
c reine ot pulverizing apparatus, W. Kitto 821/421 GO BD ede cicdcgecvccsecscdecece 
Cultivator, W. L. Paul ..... eaves 821,119 | Horse trainer, 8. B. Arthurs EAD carefully, every 
Cultivater, G. W. & C. BE. Goss..... -» 821,235 | Horseshoe, G. are k Sesisess 
Cultivator, straddle row, A. C. Walter.... 821,145/ Horseshoe calk, 0. J, Hennebeul.. week, the Business § $|§&8 | Punch-bowl, J. Simms ......... 
Cultivator, salky, B. R. Brookbank...... 821,083 | Hose supporter loop, 1. B. Kleinert and Wants 
Currycomb, J. Q. & J Adams......... 821,075 | Hydrocarbon burner, W. Kemp column in the 
Curtain rod, T. C. rds......+- : 821,377 | Incubator, ©. B. Adair .. ven... - eer eeeeee RRS Soeur Sea Semen SPE 
Cyanogen compounds production of, ( Induction motor, B. G. Lamme ..........- 821,044 Scientific American 
er eee weet sn we eeewwssenes . ry! Inhaling a ratus, T. H. Gebauer ........ bye 
Damper, C. L. a BD cvendseoss of Insulator, nk dE Ce kale Cecouscesas ° This t wi 
Dash pot, 8. P. W De seas 21.073 | Ironing wax pad. G. Peeta .0.00.000..0.00. 1,532 be ae willbefound f  Eilteil jomt, U Killing ....... 
Dash pet, time Imit, v. 'B. Potter...... . 821,481 | Jack, J. MRAM Eade ck sip 64 cow ons os 821,239 pag: : 
Dehorning gate, BH. Bidwell ......... 821,454 | Jar closure, C. c. Parker es s+e+ 821,506 Some week you willbe § $|& #=§ #@/] OD. Kneedier, et ab ...........-..ccceee 
points machine, R. on P ‘egal bared sone pin and pallet poly setter. 0. 0. likely to find an inquiry 
Jental swaging apparatus, oT 150, #§£#tAune «....... something that you B §g§ BM | - BR@CCGNer onc ns enn neesccsvecssnecenses 
Dish washing apparatus, ©, B. Miller... .. 821'250 | Journal and preden  ay Rigg aden 
Dish washing machine, Kitchell & Swanson 821,105 Barlow .........- re on) is 
Display case, J, MB. Allison .....-.0:0+0++5 ~ 821/573 | Journal lubricator, A prompt reply may bring 
Display device, G. BR. Steimhbauser......... 821,¢ ers and t an order, 
Display vier, F. F. Hough......-...--. 821,242 SOGMAON done ccccsncsccos Watch it Carefully 


Warts 
Dock, floating, “Mehinotn & von. Kiltzing. . 
Door opening mechanism 





vehicle. 


incandescent electric, 
T 













































I 
have been 
making 
shoes for 
54 years 













Davip CUMMINGS 







and every week-day for the past half- 
century I have studied hard to manu- 
facture the best-wearing and most 
comfortable shces. I now make the 


Worth 
Cushion Sole Shoe 


and hundreds of men and women tell 
me it’s by far the most comfortable shoe 
they ever wore, I make them in up-to- 
date styles for both men and women, 
and really believe that for style, com- 
fort and durability they are unequaled 
by any other shoe, 
it your dealer hasn't them, write for ilustrated 
spring booklet, and | will f find a way to ya te 
Send all orders and 


correspondence to 
The Gummmings Go.*°** ‘Sestan" ** 




















DETROIT ENGINE WORKS, 
14% JEFFERSON AVE. DETROIT, micn. 














ELECTRIC LAUNCH MOTOR. — THE 


n this paper tor 0 easter of apusual simplicity 

of conatrac® ion, which can easily be built by an amateur 

at small cost. {t is intended for a boat of % feet 

over all ead 4 feet inches beam a aor. one 
capabl D ore such craft 

Soar. ‘ Tiustrate.” with 21 Besser rob ny ad 

AMERICAN SU Pri anees, No.1 eentes by 


mail, from tbis office and from ai 





a Mion,, Dec. 21, 1905. 
BRENNAN MOTOR co, Syracuse, N. 
Gantieman :—The % 


> HP. Motor 1 bought: of you three years 


ago, to ruo my ice bar- 





Brennan. Yours very traly, 4. 


BRENNAN STANDARD MOTOR 
Mounted with Individual Clutch Gear, also Furnish Sliding Gear 
‘Transmismon. 


Motors from 6 te 80 Herse Power. 








a 4 
a-C olored jaads, 
i peicat Se -< 
44.60 Eest 2 234 Scwst, Street, New York, N. Y. 


Grand Prize, Highest Award, 8. Louis, 1904. 


Baldwin Recoil Check 


For Automobiles Makes 


“All Roads, Ride Alike”’ 


Saves your car and tires and permits of 
comfortable riding on bumpy roads. Helps 
your springs on smooth roads. Easily at- 
tached to any car, Booklet. 
BALDWIN CHAIN & MFG. CO, 
200 Chandier St., Worcester, Mass. 














pparatus, 
nepead tie, Broderick’ & Sider, ‘ 
maltenre, So a strip for suspended rope, A. 
Range. cooking boat, Hamuimnete. 200222 
set, ep E Gicoe eee 
Reflector, Ben PO 0. A. nS er 
—_, See kneel tights compound, 0. 
Se PPTs ee oor 
Reflector for artificial 
shade, 0. A. Mygatt 
tor, prismatic, O. A 


Refrigerator, w. 

Regenerator or hea 
Maslin & Therre 

Rheostat operated compressed 
air, era oom “Hquid, Cc. 








| 
Sash balance, adjustable, BE. M. Erb 
wary * doors, ete., 


Sash fastener, window, B. F. Cline 
Sash lock, window, B. J. a. 
Sash weight, F. C. Schwedtman. 


fastener for window, a. 





tins ML 6 cdc pecsagadwasnsataese 
Saw dressing device, band, H. Johansen 
Seale attach i 
COMOONET oon cccéccesccccseess 
Seale, weighing, M. H. Hansen 
Scale, weighing, J. G. Blessing 
Scale, weighing, J. B. Cochran 
, weighing, poners & Plumtree. 
Scale, weighing, J. Blessing 
Scenic frame, E. B. Carns........ 
Scrape r, wheeled, W. P. Warren 
Scraping machine, automatic, o4 Fr. Coleman 
Screen. See Window screen 
Screen, W. O'Byrne ........ $0sdsccnccenee ° 
Sereen, J. Keffer ........06.ssecsoces 
rew and nut locking device, 
GEERT cccccceudesecveacsssesee 


ming machine, can, J. 
a recovering lint, 
ing cotton, W. A. Ragadale........... 
one. eons machine, cotton, W. A. 
pal... ejector, 
Sewing machine, A. B. 
os machine FS, baal, 


ray 
Sewing machine feller foot, M. Hoffert.... 
Sewing machine shuttle actuating mechan- 





Sas, A. POUR cc cccccnnertccctedes 
Sewing machine poo controller, H. 

Bebwelinler 26. ccvsccrsvessvcssecssece 
Shade and curtain fixture, C. 8. Staten 
Shade fixture, window, Ww. D. Harper...... 
Shade roller, window, J. 2 Stephens...... 


Sharpener, disk, G. Gerar 
Sheets, cards,.and a oom automatic feed- 
ing device for, R. BE. & A. am 
Shingle bracket, Thompson & Schrader 
Shoe horn, Bi PRION s iis ss ses0 peeeae s 
Shoe tronitg jack, H. D. Coffman 
> cane for st —,. aay & _ 
Show. = ‘Aispiay 
Sifter, flour, H. Mack 
Sign, automatic shammpehi, Thomas & Gil- 
lette 


Signaling device, N. A. B 
Signaling system, W. W. 
Siphon collar, ©. R. Schultz.......--+++++- 
Smelting apparatus, 
Smelting lead-sulfid ores, A. G. Betts...... 
Smelting ores, J. A. Potter..........00.00+ 
Smoke consuming furnace, R. L. Walker... 


Snatch bieck, A. F. a 
Saatch block, N. Ferguson ....... 
— mochinn “E. "i. Littl 
Sock or stocking, A. Poetzl 
Sole vulcanizing and applying apparatus, 
shoe, G. F. Butterfield 
Spanner wrench, Churchill & Jones......... 
Speed mechanism, variable, 
Speed mechanism, ae . F. Pougher. . 
Spike puller, 0. B. Cra peat ocabaees 
Spinning and like Fw PF. Vv 
Spinning and twisting apparatus, 
EAPO; FE.. ceccrccccescccsscownsecces 
Sponge and soap cake, combined, R. H. 
utchinson 


‘Bree 
ring, 


Spool or reel, A. H. Olmsted 
Spring support, F. Karr 
Square, 8S. R. Parks .........--.++ 


Square and miter, adjustable and onge ble, 

Be Bh FO onc cnwesesc rs sstenee 1,002, 
Square attachment, M. Nicho 
Stacker and stacker ictachesemt for thresh- 


ing machines, pneumatic, 8. D. Felsing. 
Stacker, hay, J Pight......--cscceese 
Stanchion, ©. E. & Green... ...-eee-eeer 
Stanchion, cattle, R. Brehm .......-++--++ 
Station indicator, C. BE. Johnson Wects cvneéed 
Steam boiler, G. H. Barrus ....... 
Steam boiler, J. J. Tonkin. Juistée 


Steam beiler, H. a a Rerner 
jerner 








Picturesque 


| NewEngland 


Boston & Maine Railroad 


is beautifully illustrated 
by the Portfolios entitled 


New England Lakes 
Rivers of New Engiand 
Seashore of New England 
Mountains of New England 
The Charies River to the Hudson 


Picturesque New Engiand (His- 
toric and Miscellaneous) 


Size of illustrations, 4x6{nches. Will be mailed 
upon receipt of six cents for each book. 


POST CARDS 
Set of twenty Post Cards en 


New England Scenery in its natural 
On receipt of thirty cents. 






















Address PASSENGER DEPARTMENT 
Boston & Maine Railroad, 


D. J. PLaNpeRs, Gen’l Pass. and Ticket Agt. 


Boston, Mass. 















nes 
Ticket counting and SHO machine, W. 
J. Coulter , 


oO’ 
Tool, hand grated "a pu 


Tov, lenient, H, 0, -- 
fission, D. 


Tower, transm! . BR. Scholes 
TOG, Wir Ge Fe ice tsiencesets ss ceccnes 
Transformer ha the windings for one 


on Woe Mea ne a multt- 








Botege gotnehing and signaling apparatus, 
veces 821,436 








821,264 
Meyers 2 Hildebrandt. .... 821,060 
ier 820, 






1 
Smoke machine, G. W. Hetland..........-- 








aRRBaREe 


f 
33 


Ste . 821,315 
mental, F. Gegauf ........scceeeereee 821,233 
Stock and ae, M. . Some rnell, at. do ve +“ 821,408 
St = lor ‘silver machines, 
or re ee 6 Spee rsgdocceces - 821,590 
Storage battery, T. A. ison - 821,032 
Stove attachment, B. F. Head -» 821,589 
Stove, cooking and roasting, F. Gigwee . 820,967 
Stump puller, hand power, WwW. 821,479 
Surveying holes, means he ‘n 7 ‘Mare 
riott 821,048 
Swing, B. + 821,219 
Switchboard, . 821,261 
Synchronizer, M. L, Ballard - 821,161 
Ta ay A. 2 + 821,572 
Talki E. 821,045 
Target. a stickers, device for holding, A. 
821.119 
821,192 
. 821,043 
821,506 
selecting device, W. D. Watkins. 821.069 
support, W. B. Lehmkohbl....... 821,247 
system, J. H. WOORs 0 cwnceses ,482 
jack or press, waeeehee, 8. BR. 









821,174 


Telephone 
Systems : 


in Greater New York would 
mean for ess men 


Two Books « coos 
Two Be 






: si 310 










te Answer 








cyto 


ee ee 


SCHOOL OV MENORY, 300 Kimball Hall, Chicago 


MENNEN’S 


Seen 











560 
821,583 






















































Electrical Engineering 
and Experimenta! Work of Every Description 


Sess. fatty eee ena 


Cc F. 
Engineering Dept. 






















8t., BM, ¥, City 
























tem Pronsiocs, 





















1-09.64 
THOMAS 













| Make Bad Roads Good 
No ~— or queef mien ou on any 
“waaee TIRE GRIPS 


which ensure traveling. 
in any car. Ocoupy but 


¥ in wet 


de car 


~ Sond 















light 
made. Our light gives 
100-candle power at 
the email cosicl 2c per week. 


portable there fs grease, 
irene te ditesend glee 
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"726 a 
821.448 <2 0 COO ert 


ead of “Eeouome.” Send forcirontar, Dresser cent on 


























Block Machine 


Ambitious young 
busipess, 















































ss Lit ape 


aeviploeshtvipthalorcie sir pie 
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Scientific 





American 


JUNE 2, 














Valuable Volumes 


—— 
JUST PUBLISHED 


American Tool Making and 
Interchangeable Manufacturing 


By JOSEPH V. WOODWORTH 


This ie a com actical treatise on the Ant x4 
American Tool Pond System of Ini 
ec op unday inthe panes —— 
ustrated cA of the different 
roa, Devi ces av 
Sis hich are. or should t be, in 
use in ait machine manufacturing and meta) w< 
tablish ments where cegnem: , Capacity and interchange- 
omy in the pi ined meta) parts are 
tm. ive. 
All of the tools, Oxtures and devises illustrated and 
described have been, or are, used for the onan produc- 











tuon of work, such as of Drill Ly resnen, has es, Pat- 
ented 1 , Typew an 
Mechanical Appilanm. Brass Goods, de, Composition Parts, 
ould Prod Le: Ry rticles, Lrop Forging, 
deweiry, Watches, M Geime etc. 
of described and illustrated 
fe such as to enable any Practica! Man to Design, Con- 
use Special ts, Dies and vixt ures, for the 
Accurate of Metal Parts inter- 
the “hi 
the Machinist, Maker, Designer. Die Maker, 
Superintendent, M: and Shop Proprietor this book 


shows the th Century Manufacturing ethese and 


Assists in ne Expease and na the 
omees and | the Income. " oe r the System of in- 
yatem at has 





Won for for eo Untted States the "Industrial Supremacy of 


635 iene Beund in Cloth 600 Iilustrations 
PRICE $4.00 


JUST PUBLISHED 


Scientific American 


Reference Book 
9me. $18 Pages, Mingraced, ¢ Colored 


The result of the queries of 





. 
if? 


es 
ete 


ate 
ie 
HH 


: 
ZL: 





ic 


the hormen bave made it pee 
BNTICIC AMGRICAN 
© vomerbable anavageti 


of this book 


MECH ANICAL 
MOVEMENTS 


Powers, Devices & Appliances. 
By GARDNER D. HISCOX, M. E. 


Large Sve. «2 Pages. 1648 Illustrations, with 
Descriptive Text. Price $3.00. 


Mechanical 
Appliances 


Mechanical Movements and Novelties of Construction 
By GARDNER D. HISCOX, M. £. 
Being @ Supplementary Volwme to the Author's Work 
entitled 
MECHANICAL MOVEMENTS, POWERS AND DEVICES. 
Contains 1000 Special Made Engravengs. 
0 Page. Cloth Bound. 
Price $3.00 
The above two volumes sold together for $5.00 post-paid 


A Complete Electrical Library. 
By Prov. T. CONOR BLOANE. 
An jacgpentive library 


Bree ‘ 













Five golumen, 
and over 660 ad om gl 
4 (ae aindwnape nae Ne to every —s 


Our G wie volumes, bats —We will send pr 
tae aeamre 


A ryt y? blue b 


Base ere aed er ter ace the ne occtal | teduced 
JUST PUBLISHED 


American Estates 
and Gardens 


By BARR PERREE 
$55 ALTAR ash hed Pea BCs elutes 
2” Special circular of contents of these volumes sent !ree 


MUNN & CO., Publishers, 
361 BROADWAY NEW YORK. 








Trapping rabbits and otber animals, means 
and apparatus for, W. ~ oy aeeegaply 

















Trt stand, camera, A. McLeod.......... 1, 
Trolley wheel, ball bearing electric, Boyle 

& Cleveland oeseesereceecstesces 821,400 
Trolley wire banger, A 3. GRU cccsscss 821,512 
Truck bolster, car, O. 8S. Pulllam.......... 821,312 
Truck, car, Brill & Adams........++++++++ 821,279 
Track end casting, O. 8. Pulliam.......... $21,313 
Tumbler, D. T. Graham .....6..0+-seseeee 821,483 
Turbine driving means, W. B. Sayers...... 821,436 
Turbine, fractional supply steam and gas, 

ih Ui Mn ccvche casedeeetasccead 821,347 
Turbine, steam, J. L “Moore....+:: -». 821,061 
Turbine, steam, J. Stumpf ................ 821,508 
Turpentine, treating wood for the extrac- 

tion of, F, T. Snyder... bes ee 
Twine holder, B. 0. Bulman. sd cca . 821,015 
Type perfecting mechanism, Ww A. Schraub- 

stadter ...... speeds Latmates tase atid 821,127 
Type, printing, C. B. Askew.............++. 821,076 
Typewriter, F. P. Shepard ............++. 821,263 
Typewriter copy holder, BE. A Holritz. . 821,000 
Typewriters, shift key action for, F. P. 

Shepard ...... ° ne 821,262 
Typewriting machine, W. F Heimond 821,036 
Typewriging machine, E. G. Latta . 821,107 
Typewriting mac hine, G. A. Selb. .. 821,382 
Typewriting machine ry attachment, 

Be, Me UE. hoe n 0s ccs vcccsosccesecnsses 821,428 
Undergarment, lady’ s, w. 8, Lodge seouseie 821,046 
Urn, Kamper & MRM ogee dcadasocevuas 1,365 
a, Se ED 56 ob S virecc cnn dbieetceete 821,507 
Valve actuating mechaniam, time controlled, 

Bes GIO cos cecctesccscesvvccemess 821,184 
Valve for steam engines, oscillating, T. V. 

Elliott ee oe . 821,227 
Valve gear, engine, t. &. Haberkorn iceete 821,236 
Valve seat truing device, J. D. Mitchell... 821,367 
Valve, throttle, W. A. Phillips.......-...+ 821,120 
Vaporizer, a a WD. bdi's-ctsodcodeseges 821,004 
Vehicle, J. M. Coleman .......-eseeeceees ,, 
Vehicle body, W. D. MeNutt...........++- 821,053 
Vehicle, motor road, W. B. Me >gone errr re 2,2 
Vehicle seat lock, H. C. Swan........+-++. 821,319 
Vehicle wheel, G. H. Mitchell............- 821,619 
Vehicle wheel, road, A. C. Birkin.......... 821,213 
Vebicles, gear —~ peend device of motor, 

Gadsey & Dorrie ....... 0-56 cece ceeees 821,161 
Ventilating cqpemnten, automatic, 7 ae 

guess Parts. "| 
Vessel, A. Leslie -»+.. 821,514 
Vibrators, removable anvil contact and 

bridge support for electric, E. w 821,028 
Wagon brake, C. H. Gober.......... 821,357 
Wall for dams, barriers, protection walls, 

and reservoir walls, and the like, F. 

Hennebique jeSiacdustons errr Fs 

alls. joors, etc., construction — of, E. 

Molloy dees 600 owe b0neeesedv c cobeeebean 821,368 
Washing machines, securing ‘clamp for, M 

WARMER cc cccccecvccscccccccgecce 1,559 
Water attemperating and measuring aystem, 

Fr. M. P DS odewceneessccesvens 1,187 
Water beating boiler, Meyers & Louden- 

ME arb db wines 6h00 64064 ede ps6 cgsenes 821,304 
Water motor for etnias the ebb and flow 

of t Ride, GB. GepePs cc -cocccccccccses 1,480 
Water tube boiler, J. C. ‘Beckley lens wpe ell 821,329 
Water tube boiler, W. T. Eastman........ 821,345 
Weather strip, B. F. Shellaberger.........- 821,261 
Weighing machine or meter, tip tank, W. 

i. Pearce chu ded pveaeesdebsasen 821,531 
Wheel. See Hand whee 
Whiffietree, Meister & Wright cecescccccce 821,179 
Whiffietree, Spillman & Fowler .....-. eeees 821,383 
Whiffietree hook, R. A. Dilts ..... evsesess 821,158 
Whip holder, L. Miller ........ ecccccccces 821,427 
Whistle, B. P. Gray ....--.-ceeceesee 1,358 
Windmill, J. Pestor ........ssssee- 820,988 

indow, R. M. Dixon ........++ 968 
Window, E. M. Erb ........+. 820,960 
Window, H. Hyde oe 821,101 
Window, balanced, A. Knox .... 821,510 
Window construction, E. M. Erb 1,228 
Window screen, H. B. Southworth... 821,384 
Windows, spring bolt for, D. Wilde. 821,390 
Wire and insulator holder, Seguin & Gingras 821,062 
Wire coiling tool, O. A. Gant..........--.- 821,162 
Wire stretcher, A. A. Smith, reissue...... 12,484 
Wool scouring machine, J. H. Tillinghast $21,139 
Woven fabric, H. W. Smith............-+- D, 
Woven fabric, W. M. Stevenson........... 821,441 
Wrapping machine, J. Pfeifer ........ 821,375 
Wrench, HH. BR. Smith ...-.-ceecseeecccees 821,438 

DESIGNS. 
Badge, D. Z. Merchant ........02.-eeseeeee 38,017 
Book leaf, family record, F. A. Brown..... 38,080 
Brushes, mirrors, or similar articles, back 

Of, GB. A. Meher 2... cccncccrcccccccvcs 38,021 
Clock frame, 8. M. Lawagon.........-+--.+0+ 38,022 
Desk, botel register, F. y. Doleshy.......+.- 38,029 
Hat, S. Mundheim ........6...e-scecceeeee 38,081 
Hook, bath room, A. "'N. Lattin 25 
Match holder, M. Mayer ..........-+-- 

Range, cooking, F. J. Fre 


y- 
Reflector, prismatic glass, 0. 
Scale ee stand, W. H. Sar 
Spoons, forks, or similar articles, yo 








for, J. Clulee ....-ccccsesesceres 38,018, 38,019 
Speees, forks, or coer adle of, 
OGMAD on csccsccsvccessccseses 38,020 
Telewb ay owitenbeara casing, F. R. Me- 


rty 





TRADF MARKS 





Accordions, C. Bren ...-ssesceesss csecese 878 
Albumen obtained ‘com the treatment of 

starch, Sauna & Mbelm co cccccccccess 53,017 
Ale, J. ee airs os 5 ohabede nen bde 53,048 
Alterative, aad and blood purifying com- 

oon TR ee Ee” eR eee erry $3,071 
Anesthetics, ~ geppperved vorm. Meister Lucius 

runing ......-. ercececsecsesesecete 63,072 
Automobiles, “premier Motor " Manufacturing 

a ss pants bude wen ene Coie 62,872 
Automobiles, Aerocar PERG fcscceunauant 52,896, 52,896 
Axes, American Tool ~ Sanibcndqscheeduae 52,943 
Baking powder, F. L. Zabriskie ........... 52,968 
Baking powder, curetena” heking ate 

| RRS 8 HT TOE BE eet s 52,9004 
Baking powder, L ue, Warner & Co vedas 53,013 
~~ bas Sta Sanitary Manvfactur- eneee 

$6 ecbOOnOb os 8 Ses seeds cees ve seeee 3,01 
wa a ey, Empire State Dry Battery Co. 52,950 
Beef extract, Pioneer Packing Co..........- 52,984 
Beef, pork, and mutton, fresh, Agar Pack- 

UME GU. so ba mee b8tbigndes cdc. edvacdbee cscs 928 
Beer, ‘Anheuser-Busch Brewing Cerri - 52,902 
Beverage syrup, . L. Bppetein............ 298 
Biscuit or crackers, Natura Food Co. .62,858, 52,961 
Bonnets, hats, and dresses, women's, 

is: GUE Racvacededbesodesgetesseepses 2, 826 
Books on cnlesssenatip, National School of 

nn Ree 2,934 
Boots and shoes, leather, Bradley & Metcalf 

Ue ip 04 oo aed dcp es oc Cag cee ys this <soiaes 52,825 
Boots and shoes, leather, J. B. Hunter, 

829, 62,982 
eee 7 shoes, leather, A. A. Rosenbush oss 
Boots, shoes, and slippers, meow) s and boys’ 

leather, James reas Ode cccescese 52,911 
Brandy, P. Freiler .....c0.se-+sees x 
Brandy, P. + Bowlin Liquor Co... 

Brushes, 8. Maw, Son BB: o's onc bctestes 









enekevedsbcethes to 52,838 

to 52,870 

Butter, F. Grunert 56 52,885 

Butter, Owl's Head Creamery Co 53,008 

Buttons, Alma Manufacturing Co. 52,807 

bees ey bonbons, and ocolate 

L. Morgenthaa .......ccccceccsvccceces 52,004 

Candy, Darby Candy Oo. ....ceecsescceencee 973 

Candy, Robert F. Mackenzie Co...........++ 53,010 

Canned corn, P. Hohenadel, Jr............- 979 
Canned frufts er vegetables, Wilkinson, 
GaSdia B& OO. iscepeessecccvescsvenecese 


Canned fruits pee vegetables, 8. Hamill Co. "2,936 
Ghanse fruits and vegetables, Booth Pack- 

|| Sh) SPrreeeeerrrrerr rT rcerry: Tienes 
Can . Wilkinson, Gaddis & Co.... 
Canned sardines, William Underwood Co.... 





Perry Time Stamp 
PORTABLE, SELF-INKING 
and AUTOMATIC 


Unlike and far better than any 
ever made. 




















Prosperous 


If you are houest ditious write = 
today. No omg oh wher wii m ive or what 
eccupation has | teach aa on teal 

jal 


means oy 
tative of my gE - nh er own; 
start you in « profitable business bad own, 
and help you make big moucy at once. 
nity fer mea without 
come independent for life. Y 
and fall particalars free. 
Addresscnearest office. 
EDWIN R. MARDEN, President 








ies Atke ee Beiljinernt hiss 


1685 Maryland 

















SORE THROA 


To prove the Efficiency of 


Hydrozon 


to = big Phrowsy we I will send 
Free 
to i on > eae me this adver- 
tisement with 10 cents to pay postage 
and packing. Hydrozone is a harm- 
less germicide, indorsed and success- 
fully used by leading physicians. Not 
enuine without my signature on 
abel. Ask for Booklet on Treatment 
of Diseases. Sold by Leading Drug- 
gists. Good until July 10, 1906. 


Dept. VU, 63 Prince Street, New York 














THERE’ NOTHING 
te neh. AS eed 


See that 
RaBoary AR 


“0, K.” nie 


JAMES V. WASHBURNE, Bfr., Syracuse, N. Y- 





“SPRINGFIELD” SPEEDOMETER 


TELLS THE TRUTH 
Because the Mechanical Principles 
used in its construction are correct. 

Absolutely Accurate. Al! Speeds. 
Pointer Always Steady. 
Combines Trip and Season Odometer 

FREE BOOKLET. 

H. SMITH MFG. 
Springfield, Mass. 
Established 1866. 


ELECTRO MOTOR, SIMPLE, HOW TO 
Desereptton Of » smal! elec- 
with a view to asrist- 





R. co. 





it pewer to operate 
machive requiring not over one ay 
figures. tained in SCIENTIFIC AMER- 
ICAN StU'PPLEMENT, No. 641, To be 
bad at this office and trom al) newsdealers. 


JAGER Marine 








Perhaps You Want To Know 


Took or fools Tals A postionlar 





Kath found, eel Cate 
Ne. 22 tells you ol 
to know about rt 2 t 
with illustrations 


hilt 
ll be sent to 
guid Se $1.00 which you will set 
from the 
ane ou make from us. rite 


MONTGOMERY & CO, 
105 Fulton St., N. Y. City 


wt Xt 


ELECTRICITY 












4-Cycle Engines , 0 


Skilifully designed and well 
built. Single lever control, com- 
bint automatic carburet 

with spark advance. Deve 
wide speed range and reliability 
under most trying conditions. 
Sizes $to@ bh. p. Send for catalog 

CHAS. J. JAGER CO. 
281 Franktin, cor. Gottorymarch St., | 
Bost Mass. 








Regal Gasoline Cagine Co. 
COLDWATER, MICH. 


OIL ENGINES 


Marine Stationary 
Porte bie. 


Bouin” Wet” 3 * Sareea 








international 011 Engine Co. 
263 Broadway, N. Y., U.S.A. 


coe one best school in world = 
RICITY exclusively. Course 


‘IN ONE YEAR 

























Students actually construct Dynamos, Motors ae 


ae, = a. Grad - 

mv ons. ear open 

5": dnd for free Vata to” Bliss Electr 

School, 214 G Street N. W., Washington, D. 
Nel 


7} a= / Fasten up the innumerable * 
Tuinas” #* shout your ome okies 
defacing walls or wood Use 
MOORE _BUSH-PINS 
them for 








NO TACKS NOR 
HAMMER NEEDED 


Potished @ 











RELIABLE MARINE ENGINES 


PRnmrg i ender ait . ondt- 
is the a ot 







the > " Engines. Sizes 
from 
from 14 to 100 HF. tm stock. 


TERRY & CO. 
Eastern and F. 


923 Chambers &., 
Sew York 





The “ASTER” ts the bet French 
houses, 






Drerytttng tor Root & Bagtes | 


French Motors for Lighting Plants | 





hotels, ete. Small, compact, simple and 
aafe to operate. Motive power alcohol, oi! 
or gas. 2 and 4 cylinders. Great power 
for small engines, Easy running. Write 
for dlustrsted Price List. 
ASTER COMPANY 
1691 Breadway NEW YORK CITY 














To Book Buyers] 


We have just issued a new 
48-page catalogue of re- 
cently published Scientific 
and Mechanical Books, 
which we will mail free to 
any address on application. 


MUNN & COMPANY 
Publishers of ScreNTIFIC AMERICAN — 
361 Broadway, New York 
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June 2, 1906. 








passed Advertising 


SALE AND EXCHANGE. 


WANTED. USEFUL AND AMUSING NOVEL- 
TIBS which have not been put on the market. 
State full particulars as to sub ~y a None 
others considered. H. E. EB. 8&., 3, N. ¥. 


ESTABLISHED 1862. Flag Poles, Copp r Weather 
Vanes and Special Copper Loe stains in, 
ductors. D. Dorencorf, Successo Lilly 
145 Centre St., New York, 

CEMENT BOOKS. Invaluable to property owners, 
farmers, architects, builders, contractors, etc. How 
to use Portland Cement, 50c.; Cement Sidewalk 
Construction, 50c. Reinforced ‘Concrete Construe- 
tion, $2.50; Hollow Block Concrete Construction, 50c. 
Sent postage paid. Cement and Engineering News, 
Chicago, Lil. 

GLOBE INCUBATORS. Hatch chickens. No ex- 

rience necessary. Our large new Illustrated Cata- 
(ees of Incubators and Brooders and Poultry In- 
formation mailed free. Write to-day. Address ©. 
C. Shoemaker, Box 660, Freeport, I 

TO MANUFACTUORERS.—We have the changest, 
simplest, most efficient, automatic, self-heating solder- 
ing tron. Also a sadiron. Perfect combustion and no 
flame exposure. Fuliy pomnemtes & by nente. Wi titng 
to demonstrate. Stevenson & 8 , © Wall Street. 

REAL ESTATE. All xine “aN Over. Samuel 
Swett of Long Island. Headquarters, Huntington, 
LL, N. ¥. 

SHROPSHIRE SHEEP. Just imported and ready 
for sale. 80 Yearling Ewes. 30 Yearling Rams. 
Pick of the English flocks this year. Altamont 
Stock Farm, Millbrook, N. Y Property of G. 
Howard Davison. 

VALUABLE INFORMATION for those who 
build, buy or rent a home. Send zonal for descrip- 
tive booklet. House Hints Publishing Co., Depart- 
ment 28, Philadelphia, 

FROG RAISING. A_ business which requires 
small investment and brings large returns. Our 
book, *“‘How to Breed, Feed and Raise vend, ey 
ou the practical knowledge. Price t $1.00. 
Meadow Brook Farm, Allendale, N. 

FOR SALE. The well-known fawn pug, “The 
Whaup.’’ Has one of the best heads on the bench. 
As a stud dog he is most valuable, the puppies he 
aires being of the ted Ch qoalty Price £00. 

Clark, Belsize Square, 


FACTORY FOR “er OR RENT. At Hacken- 
sack, N. J Substantial brick building, 75 x 35, 
three stories. With large sheds, ete. Let Bx 110. 
Suitable for any kind of oring eit: 
the depot of the New York, a A and 
Western Railroad. For terms apply tv George J. 
Ackerman, 255 Union 8t., Hackensack, N. J. 


MACHINERY FOR SALE. 


FOR SALE.—One Shafer Hydraulic Platen Press, 
@ tons pressure; 18 inches platen with a 12-inch 
movement of ram; complete, with pump belt drive, 
lock-up pressure "and safety valve. Vacuo-Static 
Carbon Co., Mill and Piatt Sts., Rochester, N. ¥ 

FOR SALE.—At Taunton, Masa., patterns, pat- 
ents, drawings; 4 to 25 horse-power gas or ofl en- 
ines. Ten years test, Can furnish sample. 

adwen Swain Mfg. Co., 506 Sacramento &t., D 
Francisco, Cal. 

FINE LITHOGRAPHED LETTER HEADS, Bill 
Rom Envelopes and Checks, ives standing. 

Write to-day for prices, mentioning this paper. 
Stilwell, 709 Pine S8t., St. uis. 

WB DRILL ARTESIAN WELLS for water sup- 
ply fer cities, towns, manufacturing plants and 
country homes. We furnish and install Tanks and 
Towers, Windmills, Compressed Air, Steam, Blec- 
trie and Hand Pumps to do the ts -y — 

rs’ experience. We are expe 

rite us, and our representative will call to ooo ee. 
A. W. Drake Drilling: Co., Hasleton, Pa. 


PATENTS FOR SALE. 


I HAVE FOR SALE the 0. 8. and all fore 
tights of new patent Improvements in Water Tu 
Types of Bollers. Great economizer. M. Col- 
man, Everett, Wash. 

FOR SALE.—Patent rights for United States on 
three illustrated post card novelties. If interested 
~~! for samples. Barker, Jeffersonville, 


PATENTS.—European Rights. I want sole 

agency for Burope for —~ a-seling patents, or might 

rights. James R. 3 Inverleith Row, 
hoburgh, Scotland. 


FOR SALE.—Canada, 





Mexico and Bu 


Cape, and | Migating fuses, detonating, Aetna 


Soutne s openantes toned esngeas 843 
Car couplings, oTertical plane, National Mal- ne ‘ 
Mee GR ok don cs cet ewan 3068 1 

Cards, playing, New York Consolidated Ca Card pat 
bast eocncescosesdeache aes te 

Cards, playing, United Btates Card at 

oO. 
Cement hydraulic, Utica “Cement” Fe se 

tur adeedees godt ecdesives ceevess 62,803 

cvecee, Fons, Gray & C0... . cc eeccecsees 52,800 
Chocolate, te Generale yoann: de Choco- 

RE Pee -52,937. 52,938 


Cigarette ‘pa r in ay forms Hy 7 ‘Kebtmann. 913 
Cigars, P. 7 mane, i ann Sy oat 
Cigars, PR - —s99 y FE “cigarettes. * made of 


cigar tobacco, e Tobacco Co. 902 
Cireuits, device tor connec anes and se 
main, H. T. Paiste bewa 
Clocks ard watches, Wester Clock *Manu- 
facturing Co. ........s0++ éevaupesousas . 52,089 
Coats, rainproof, L. Bi Meiosis i cscseusiets 62,828 


trousers, and overcoats, “i. 93.008 
Collars and cuffs, William Barker Co.....- . 52,841 
Cooking and household utensils, enameled 
steelware, M. Straneky ........+..++ 939 
Cotton batting, W. Lowenthal ........ ease 62,015 
Cotton damask, Rosemary Manufacturing Co. 52,962 
Cotton, felted ‘absorbent, Johnson & Jennase, 


Coats, vests, 
Wile 


52,956, 52,967 
Cotton piece goods, Everett ae - sene« 58,060 
Crayons, American Crayon b peene 758,808, 52,898 


Cream separators, De val’ Separator Co., 
52,905, 52,906 

Culinary utensils made of galvanized ware, 
isk Manufacturing Co. 
Ona Whitm 


an & Barnes Manufactur- 
| > Se rrrerererrrerleerrrrereeer eras: 
—s albuminous | emaeredyen Bauer & 


We OA nedsesiecsaece 
Electrical appliances, certain named, Hart 
Manufacturing Co. ......---+sseeees -+» 562,848 
Engines, gas or oil, Temple ‘Pump OO. nese . 62,920 
Envelops and paper, . Cohen & Son,. 
52,879 to se.eee 
Extracts, Sprague, Warner & Co........ «++ 52,014 
Fabrics, certain aed Union Fibre Co.. 53,018 
Feathers, ostrich, W. Freystadt Straussfeder 
PORGER. cc vnaccavecsgocccdesesessennesse 52,975 
Feed water heaters, National Pipe Basting s2,811 
Felt, roofing, sheath! 
building, Warren- vert 
Fertilizer, 8. ’ 
| A ter ny hand stick, z HH. Wagner....... 53,023 
reworks, torpedo, E. 
022, 53,024 


53,021, 

Flour, wheat, Cordell Gin and biting < Co... 52,882 
Flour, wheat, Ellendale Milling Co. ....... 

Flour, wheat, Geary Milling & Sclevator Co.. 52,961 
Flour, wheat, opts Milling Co.......... 52, 
Flour, wheat, Ballard Co. ARS, 52,970 
Food, pou wheat, Security Milling Oo. ........ . 52,986 

eed, st 


F wheat break fast, ¥ ¥.7 CO... ss00ss 
Fruits, dried, 8. ©. Tooker & Co 
ee the piece and fur garments, M. 


mit 

Grindstone frames, Whitman & Barnes Manu- 

Pactering Co. oo. cccsvecsccssvecceseeces 
Guns = - ays shot, Winchester Repeating oat 
Hair ‘can head, preparations for the treat- 

ment of the, Hudson & Dg esaweescneess 53,082 
Hair curlers, Magic Curler Co.............. 049 
Horseshoes, International Union of Journey- 

men Horseshoers ........00+-seeccseeees 52,910 
Revanmess and calks, "Neversiip Manufactur- 

img CO. scccceee Cecdevosecoseccceeessiee 52,917 
Hoslery, B Blood 
Insulating compound. Calma a & Co 52,90 
Insulating cern - "Chemiesi Co. 52:87 
Jewelry, ee ng silver, Theodore W. wwe 


go? pecesseponmsine sees 62,876 
Katves, ‘pocket, A. Kastor & Bros... cores 08,868 
Knives, pocket, Supplee — pe: Go. 22555) s2ioes 
Laxatives, Pregeric Stearns & OE si gcinsds 53,076 
Laxatives, Medicine Co.......+.-++. 083 
Lever, lumber Bt J. M. Ferriss, Jr... 52,846 
Macaeest, angqnettl, and vermicelli, John B. pee 


Ma azine or 5 Sees Boyce Go.... 52,906 
ie imepiece, B. Allen ........-.. 52, 
Medic inal rations in liquid and solid 


form tor ternal use, piontaedy o * 53,081 
Medicinal tonic and cordial, 0. Wolfe eee 53,062 
certain named, Schmidt.... 53,068 





P pat- 
selling article 
patent on hoe. 
Corby iid t. 


ents on End-Gate Fasteners. A 
in the United States; also U. 
Address Adolph Abraham, 


F. J. 
Medicine for affections of the throat and 
bronchial tubes, Frederick Stearns & Co. 53,037 
Medici for certain named diseases, Fred- 





Joseph, Mo. 


PARTNERS WANTED. 


WANTED, A PARTNER. I have a complete Ly 
for making an ——— to be driven by gravi 

vauted a capitalist to develop the invention. le 
Gingold, 297 Cherry St., New York City. 


SITUATIONS AND PROFESSIONAL 
NINGS, 


HAS YOUR BUSINESS USE FOR A MAN who 
ean devise and execute plans for advertising de- 
veloping sales, minimizing expense through labor- 
saving methods, accounting. finances, credits and 
collections? Advertiser has original ideas, thor- 
——y practical experience, seventeen years corpo- 

pan secetery, the last fourteen in prominent 

pany, in which he successfully handled a mil- 
fon "a lar advertising appropriation and to which 

refers. Other os a references. G. 8. 
Curtis, 299 Mercer St., N. ¥ 


WANTED.—Commisasion enleemes hg handle belt- 


ing in the Southern States. Write the F. Rant- 
ville Co., Leather Belt Manufacturers, G 
Rapids, Mich. Mention (his paper. 


ENGINEERING WANTS, 


WANTED.—Articles to manufacture in either 
wood or iron, by well-equil songs and machine 
shop. Ypsilanti Machine orks, lanti, Mich. 

LE AGENTS FOR RIEFLER’ 8 NSTROUMENTS, 
Ott's Pantograpbs, Drawing and Blue Print Paper, 
Drawing Boards, Tables, wares, Tria etc., 
Engineers’ and Builders’ Transits, and 
Best Makes. Send for {llustrated cata » Vol. 
il. F. Weber & Co., ee one Pe. 
Wen's Supplies, 1125 Chestaut St., arr, 
Branch Houses: St. Louis and alth 


HOTELS AND RESORTS. 
JAMESTOWN, OPPOSITE NEWPORT. Thorn- 
dyke Hotel and’8 new cottages, furnished. Charm- 
ing location on shores of Narragansett Bay; 15 min- 
soar fewpert by ferry. . a H. Horgan, New- 


PROFESSIONAL CARDS. 


LANDSCAPE ARCHITECTS, Fe Shepard & 
» 302 Euclid Ave:, Syracuse, N. ¥. Twenty-five 


years’ experience, 


LANDSCAPE ARCHITECT. 
North 8t., Rochester, N. ¥. Retablished 1688, pose 
BUILD AT COST. Town or Country. W. H. A 
Gortau, Architect, 18 and el East 424 St., New 
LANDSCAPE ARCHITECTS AND CIVIL ENGI- 
RaBEs. Wohblert & Wal roadway, New York, 

Stepben Girard Building, Philadelphia, 

BEAUTIFUL HOMES, Send for our fine portfolio 
rae of low cost well planned, 
Sete a ANG artiatie. They have no superiors. Post- 

Bert 4 cents, silver, Kna 


Colman Building, 





erick Stearns & Co. .......-ee-seeseress 53,079 
— “= ~ aged neck and roup, poultry, 
Milk, condensed, Vermont Condensed Milk Co., eg 

52,894, 52,940, 52,941, 52,987, 53,019, 53,020 
Mower, binder, reaper, and header knife and 

sickle og ‘hitman & Barnes Manu- 

facturing ie saddsaceseechedaddsésee 
Ointment, P. Ga 
Ointments, Foster. McClellan Co. 





Packing, machinery, C. Nuhring pnd 60s a0den 
Painters’ supplies, certain named, Gersten- 
rfer Bros. .. 
Paper and envelops, F. A. Flinn............ 52,081 
Paper, toilet, T. “wd POR. 6.5 bist ncccce +++ 52,918 
Pens, metallic, Spencerian 
Pens, steel, Payot, Upham & Co..... 52,888, 52,889 
Piance, Decker & ~ Ae 
Pills, 


ohed c2 AV eu spot chen sanegoah end O74 
Pilis for liver and towel complain‘a, B. T. 

BUND. oon desc taccandecvenddeceréaseier 068 
Pistols, Colt Patent Fire Arms Manufac- ons 
GO. - cccdnewdioss oidendoows § 
Piasters, adhesive, Johnson & Johnson...... 52,955 
x tr, t. American Powder Milis........ 52,901 
Powder, heave, Dr. Hess & Clark........ . 53,081 
Pump buckets, chain, Temple Pump Co..... 52,919 

Remedies for certa —_ oan. diseases, H. F. 





iD: wee dhepebedcbespevdenbenssedeeese 
Remedies for diseasos common to children, 
B. C. De Witt & Co... .cccccscrcsesees 
Remedies for couidion. etc., J. L, Odom. 53,087 
Remedy, catarrhal, G. Wilson 080 
Remedy for certain Ssaies _ Gees, 
Medical ae a 
for rheumatism 
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Dispelled an Idea 


The idea that a reliable, serviceable, 
adequate automobile could not be ob- 
tained for less than three to seven thousand 
dollars has been dispelled since the advent 
of the MAXWELL. 

Even the experts could doubt no longer 
in the face of such proofs as the Maxwell 
cars have .been furnishing for the past two 
seasons. 

Every test has left the MAXWELL a 
step higher in the estimation of those who 
do not judge by price alone. 

Let us send you our book of ** Facts and 
Testimony.’ It wil! remove the doubt from 
your mind. 

20 4. P. Touring Car 
° 

Multiple Dese Clutch, Three-point Suspension of 
Motor and Transmisston ({/ntt 

Metal Rodtws No Not Vo tb 
Write Department 22 for Catalogue 


MAXWELL-BRISCOE MOTOR CO. 
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FACTORIES 
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Are now about the most central 
all the great resorts. They 
through Puliman sleeping cars from 
New York, Philadelphia, 
Buffalo and Niagara Falls via the 


Boston, 





A night's ride takes you from any 
of these places to the center of the 
mountains in time for breakfast next 
morning. 


Por a copy of ‘ The Adirondack Mountains 
and How to Reach Them,” which is No. 20 
of the New York Central Lines’ * Four-Track 
Series,” containing a fine map of the Adiron- 
dack Mountains and adjacent territory, with 
usefy! information in regard to hotels, camps, 
lakes, rivers, etc., send a two-cent stamp to 
he oe gl H. Daniels, Managet General Adver- 


tisi rtment, Room 26, Grand Central 
Stat She ew Yor 
Cc. FP. DALY W. J. LYNCH 
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LEARN PLUMBIN 





and earn $5.00 a day. 
school under the supervision of expert plumbers wil] 
enable you to earn this salary. 
department to secure positions for students after graduating. Write today for FREE CATALOGUE, 


ST. LOVIS TRADE SCHOOL, 3972 Olive Street, St. Louis, Mo, 
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, built 1s incomplete without 


SOLAR LAMPS 
There is no danger in the night for the 
car with the SOLAR because there is 
light and plenty of it—a brilliant, pene- 
trating light that pierces the distant ob- 
struction and at the same time lightens 
up the ground right in front of the car. 

| The SOLAR is extra heavy, extra solid, 
extra handsome 
BADGER BRASS MFG. CO., Kenosha, Wis. 
11 Warren St., New York City 
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To the American People: 


We desire to call attention to the 


completion of the new Americana, issued 
under the direct editorship and personal 
supervision of Mr. Frederick Converse 
Beach, Editor of the Scientific American, 
assisted by a Board of eminent Department 


Editors and by more than one thousand con- 


tributors--leading scholars and authori- 
ties in the United States, Canada and 


South America. 


This great work, published by the 
Scientific American Compiling Department, 


with our full co-operation, we are certain 


will be found standard in its information 
and fully equal to the reputation of the 


Scientific American for accuracy and reli- 


ability. 
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E AMERICANA is. 


the work of a thoroughly 
organized body of skilled 
experts, each selected for his 
special fitness and intimate 


knowledge of the subject as- 


signed ts hen, “Thacossiaadl® 
and progressive workers have 5 


struck out into mew paths; 


they have proceeded upon 
an entirely new plan and 


that plan embodies the idea — 


which has advanced our 
country to the front rank 


among the nations—the ides — 


of reaching the core of things 


by the shortest method. 


This is the American Plan. 
You'll catch the spirit of it as 
you turn the pages of the 


work and note its conciseness | 
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connection with the Scientific American, and cannot otherwise be obtained. 


Scientific American Compiling Deparil 


No mere advertisement can convey an adequate idea 
of the vast interest and immense utility of the AMER- 
ICANA, or of its exceptional value and sumptuous appearance. 
fore, a handsome 120-page book containing specimen pages, maps, full-page plates, duo- 
tones, color plates, and text illustrations, with portraits of celebrities, full-page 

plates of the most interesting and up-to-date subjects—The Americana being 

the best illustrated of all reference works. 
Americana quickly and widely known, before placing the work in the hands of dealers for 
general distribution, we will accept orders direct at a large reduction from the regular price. 
Those interested are requested to make application 
immediately, The work is sold exclusively in 
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New York Belting and 
Packing Uo. 
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Manufacturers of High Grade 


Rubber Belting 
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HE great rust-resisting coating for struc- 
tural iron and steel work, gas tanks, 

bridges — anything 

metal exposed to corroding influences. 


IROCONHIDE 


is impervious to the action of sulphureted 
hydrogen and all deleterious gases. 
esses impermeability, durability, 
toughness, fineness and smoothness. It 
covers 25 per cent more surface than 
ed lead and is more durable. 
Write for descriptive circulars, etc. 
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Rainbow Packing 


The original and only genuine 
red sheet packing. 

The only effective and most 
economical flange packing in ex- 
igtence. 

Can't blow Rainbow out: 

For steam, air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark—the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 

Manufactured exclusively by 


PEERLESS RUBBER [IFG. CO, 
16 Warren St., New York 
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Style’’ ti 
In Cone a fitting roof for otal 

tial and enduring. structures no better 
selection could have been made. 

Our booklet “A Guide to Good Roofs*’ will help 

you decide what kind of a roof is best for you. 
N. & G. TAYLOR COMPANY 

ESTABLISHED 1810 
Philadelphia 
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Automatic Coaster Brake Hub 


apapesy. Do nes warts meney 


See Vase ee 

















saiaiiadaaalaedtiepimseenienai sede naaiateanaaaaaTEE 
eo Pe 





“ 


PIER ONE ARS Duet 


—_ aun 


¥ eS ee ee e. er 


(Lampe aot 


Motor Value 


The Cadillac is undeniably the 
greatest automobile value ever 
otfered—not alone in fairness of 
price, but in the satisfaction and 
everlasting service received for 
that price. In fact, there are few 
establishments, if any, sufficiently @ 
well equipped to produce 


il 


actual factory cost 
of less than our selling price, 
This is but one of the many 
benefits a Cadillac purchaser 
derives from the wonderful 
combination of equipment, skili 
and experience that backs up 
every car we build. 

The Cadillac couldn't be bet- 
ter if you paid just twice the 
price. Your dealer will tell 
you why. His address—also 
our finely illustrated Booklet 
N —will be sent upon request. 


i K, Wh p. Redabout, sosu 


¥ i mM, Light Touring Car, $950 of 
ay Model fi, 30 b. p. Touring Car, $2,500 


All prices f. o. b. Detroit 








1% b.p. engine only, $93.18. 
3 b.p. engine only, 44.00 ~ 





Terrington, Cink, : 








